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1878 MANGANESE STEEI 
1948 BORON STEELS 


Hadfields Boron Steels for neutron 
absorption in Control and Shielding 
systems. 

Complete Control Rods and Sandwich 
Plate incorporating these steels. 
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with Boron content up to 4%. 


ERA HLC — 18/8 Stabilised with Co -01% 
max. or Co ‘01% max. and Mn *10% max. 


GALAHAD LC —13% Cr. with Co 01% 





max. 
HECLA 35 LC —Low Carbon Steel with 
Co ‘01% max. 
HECLA 35 LM —Low Carbon Steel with 
Mn *10% max. 


HECLA 35 LCM —Low Carbon Steel with 
Co °01% max. and Mn 10% max. 
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NGINEERING 


of New Works 
and New Bidders 


HAT is the main factor in the 
expected fall in new contracts 
obtained overseas by British civil engi- 
neering firms, as reported by the Minis- 
try of Works last week? Undoubtedly 
it is the difficulty the British contractor 
has in giving low-interest credit to the 
promoter of a project. 

Aworld expansion in civil engineering 
is taking place, largely in the “ new”’ 
countries which have not accumulated 
capital. If therefore a rival contractor 
comes along, offering to wait for repay- 
ment until the project is earning revenue, 
it is not unreasonable that he gets the 
contract. And many German, Italian 
and Israeli firms are well backed by 
finance, to say nothing of the Russians 
when a political manoeuvre is involved. 
With Britain’s present position of over- 
seas payments, credit construction is 
not practicable for British firms; nor 
is it likely to be for some time to come. 

The Ministry’s figures show that, 
though in the twelve months to last 
March British contractors handled £135 
million of work overseas (£11 million 
up on the previous year), the new con- 
tracts obtained were down, to £98 mil- 
lion, a fall of around 25 per cent: Taken 
overall, however, the British contractor, 
with a growing programme of work at 
home, is as busy as ever. 

What is the picture presented by con- 
sulting engineers? The last return by 
members of the (British) Association of 
Consulting Engineers showed that they 
had £750 million of work in hand over- 
seas at 1 January 1961, against £680 
million the year before, and the indica- 
tions are that the figure is continuing to 
rise. Also, long-term projects for which 
only the preliminary investigations are 
in hand, such as the Indus Basin 
scheme, are becoming larger. The con- 
tractor operating overseas will never be 
without work to compete for. 


Checking the 
Pollution of Rivers 


HE new Rivers (Prevention of 
Pollution) Act comes into effect on 
27 September. Its repercussions on 
industry, local authorities, and river 
boards will be far reaching. 
_ The new Act makes important changes 
in the law as it relates to the discharge 
of trade and sewage effluents to rivers 
permissible under the Act of 1951. 
The principal effect of the legislation 
now to be implemented is to require a 
river board’s consent for all discharges 
existing before the commencement of 
the 1951 Act; such consent has pre- 
Viously been needed for discharges 
commenced subsequent to that Act. 
Under the legislation now coming into 
force, it is necessary when applying to 
a board for permission to discharge 
eflluent, to state the nature and com- 
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position of the effluent, and the max- 
imum temperature at the time of 
discharge. It is also necessary to state 
the maximum quantity of effluent which 
will be discharged on any one day, and 
the highest rate at which the discharge 
will be made. 

The Act has come into effect at an 
unfortunate period as far as local 
authorities are concerned. The ultimate 
effect must be that in many instances 
extensions of sewage works will be 
necessary, for much effluent previously 
discharged into rivers will have to be 
passed into sewers and some of this will 
require treatment. In view of current 
restrictions on capital expenditure, the 
present is an inopportune time to 
consider extensions to sewage works. 

An example of work undertaken to 
render industrial waste suitable for 
disposal directly into public sewers is 
the experimental installation operated 
by the Gas Council at the Southall 
Works of the North Thames Gas 
Board. Methods are being investigated 
at that plant of bacteriological treatment 
of gas works liquor. The bacteria which 
are used to remove phenols and other 
materials have been specially developed 
to resist the toxic nature of the com- 
pounds present and to break them down. 
The throughput to a given part of the 
plant calls for careful control, for if it 
is lower than it need be then plant 
capacity is wasted, while too high a 
throughput can result in loss of efficiency 
and a possible loss of the bacterial 
population. 

In both the treatment of effluent and 
its discharge into sewers, accurate flow 
measurement becomes important. The 
Crosweller recorders at Southall are 
fitted with integrators giving the total 
throughput figure, and are reported to 
operate with the high degree of accuracy 
which the process demands. 


Less Supersonic 
is More Economic 


HE chairman of BOAC, Sir Matthew 
Slattery, in referring to supersonic 
airliners, wrote recently that until it is 
clearly demonstrated that they can 
operate without unreasonable limita- 
tions and, more important, at cost levels 
no higher than those for airliners in 
service or on order, he can feel little 
enthusiasm about their introduction. 
The fact that the British Aircraft 
Corporation’s design study contract for 
a supersonic airliner is well in hand 
does not mean that British constructors 
are trying to force supersonic operation 
on the world of air transport. The 
contrary is the case, because although 
supersonic civil flying must come—and 
the operators know this—the indication 
that a Mach 2:2 airliner is the first 
step for Britain to take, confirms that 
they have the operator in mind. 
America favours Mach 3, but the 
most outstanding point in favour of the 
lower speed is that the bulk of the con- 
struction can be in aluminium alloys 
using proved techniques, whereas a 
Mach 3 aircraft would need stainless 
steel or titanium, thus introducing a 
formidable range of development prob- 
lems. Dr. A. E. Russell, leader of the 
BAC design study team, has said that 
50 Mach 2:2 airliners would have to be 
sold to be economic for both operator 
and constructor, while it would take 
200 Mach 3 aircraft to achieve the same 
economic balance. The generally accep- 
ted slim-delta wing shape for the 
Mach 2-2 would enable wing fuel 
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stowage—with its higher safety factor— 
to be retained. 

Potentially, a slower aircraft would 
have a bigger market, because the faster 
an aircraft travels the longer route it 
needs to be economic and there are less 
long routes than medium ones. The 
French may well be right in developing 
a Super Caravelle, which is a medium 
range supersonic airliner. 

Of course the world will not remain 
content with Mach 2-2, or even Mach 3; 
it will want to go faster and faster. 
With research aircraft like the stainless 
steel Bristol 188, the British aircraft 
industry is playing a dominant role, 
but is progressing by more logical and 
surer steps. 


of Too-Literal 
Translation Computers 


ORLD output of technical and 
scientific literature is rapidly 
reaching a level at which it will be 
impossible for any nation to cope with 
the translation of all incoming foreign 
material. English-speaking nations have 
an advantage in this respect but even 
their problem of translation is reaching 
alarming proportions. 

Work on the subject of machine 
translation is now being given high 
priority in many countries. When the 
first-ever international conference on 
this topic was recently held at the 
National Physical Laboratory, Tedding- 
ton, over 150 delegates attended. 

British and American delegates each 
reported that the difficulty of developing 
machines that could read characters fast 
enough to be fed directly into a trans- 
lation computer is not great—satis- 
factory results could probably be expec- 
ted within a year. However, the 
problem of language analysis, which 
must be solved before a translation 
machine can be programmed to give an 
adequate translation of any given 
material, is a long way from solution. 

A word-for-word translation would 
be totally inadequate for most forms of 
literature, but it might well suffice to 
translate a brief technical or mathe- 
matical piece, where the _ reader’s 
knowledge of the subject would enable 
him to understand the main substance 
of the original work. The acceptance, 
by some, of this standard of adequacy 
has prompted two or three firms to 
develop programmes for ‘“ dictionary 
translations,’’ using a general purpose 
computer. 

Although such translations can be 
understood up to a point, they make 
very difficult reading and contain some 
ambiguities. 


The Pen Being Mightier 
than Research ? 


HE prolific growth of technical and 
scientific literature raises an inter- 
esting possibility. Shall we see the day 
when a progressive firm can suspend all 
research yet still remain progressive by 
making full use of published informa- 
tion? 
This possibility arose from a paper 
given to the conference of the Inter- 
national Federation for Documentation 
now being held in London in coopera- 
tion with Aslib. Professor R. W. 
Revans, of Manchester College of 
Science and Technology, with joint 
author Professor J. L. Mey, of the 
University of Groningen, Netherlands, 








expressed their opinion thus: “ The 











principal applications of scientific 
method, aided by data processing 
technology and the methods of opera- 
tional research (including economic 
analysis) in the next generation will be 
as much, if not more, concerned with 
using our existing knowledge of the 
physical world as it will, or may, be 
concerned with extending that know- 
ledge.”’ 

In their paper they were particularly 
concerned with the use of economic and 
managerial information. The literature 
of management is not nearly so acces- 
sible as, say, the literature of chemistry, 
so they proposed a planned research pro- 
gramme to discover what use managers 
make of available information and how 
it can be fed to them. 

A new technique employed by some 
companies to ensure that the best use is 
made of available information was 
reported by a speaker from the United 
States, Mr. William T. Knox, of the 
Esso Research and Engineering Com- 
pany. He said these companies use 
‘*‘information researchers,’ who are 
senior scientists or engineers whose 
technical ability is well accepted by 
research men and management, and 
““who now prefer to work with the 
written word rather than with laboratory 
equipment.”’ Their job is to see that 
information from all sources promptly 
reaches the people who should know of 
it, in such form that its significance is 
clear and its use is encouraged. 


Independent Research 
for Engineering 


ow close does an _ independent 
research establishment come to 
resolving the difficulties and satisfying 
the requirements of industrial concerns? 
A difficult question to answer and one 
that can only be provided by the assess- 
ment of results. 

The National Engineering Laboratory 
whose annual report has just been 
published was formed for the benefit of 
industry so that principles may be 
established and mechanical engineering 
knowledge extended to provide industry 
with information for the solution of 
its own particular problems. Much 
of this work has a direct bearing 
on present trends and the improvement 
of existing plant and processes, but the 
laboratory also undertakes work of a 
nature that will pave the way for 
future developments. This is of par- 
ticular importance, as with the growing 
complexity and cost of advanced 
research, many firms are gratified to 
discover that they can make use of 


knowledge already gained by the 
laboratory’s resources. 
Recent undertakings include the 


application of moiré-fringe techniques to 
the automatic error-correction of the 
table drive of a standard gear hobbing 
machine in collaboration with David 
Brown Industries Limited, and the 
development of a hydrostatic trans- 
mission for automobiles and machine 
tools industries. Other applications 
cover marine propulsion and mining. 

In the field labelled ‘* background 
research,’ techniques of considerable 
interest but unlikely to possess a 
practical application at present have 
been evolved. One of these involves 
work at extremely high temperatures 
and pressures: 90,000 atmospheres 


have already been obtained and the 
equipment has been proved by the 
production of a batch of artificial 





diamonds from graphite. 
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Ground Effect Machines: 


Three British companies have 
recently given details of how 
the design and construction 
work is proceeding on their 
various forms of ground effect 
machines. 


A Gushioncraft Production Model 


A ground effect machine to sell for well under 
£20,000 has recently had its first trials at Bem- 
bridge, Isle of Wight. It is here that Britten- 
Norman are developing their own version of 
ground effect machines which are known as 
Cushioncraft. 

The one which has just hovered is the CC-2. 
It has been built in response to requests from 
many potential operators overseas who required 
a relatively cheap but completely amphibious 
machine for route trials and to gain light hover- 
craft operating experience before they were 
prepared to commit themselves to larger and 
more expensive machines. The CC-2 is claimed 
to be the right size for this purpose. 

Incorporating many of the design features of 
the earlier CC-1 experimental 3 seater, which 
first flew in June 1960, the CC-2 is propelled and 
steered from air curtain jets and no external 
propellers are used. Pitch control is obtained 
by the operation of flaps in the front and rear 
peripheral jet nozzle area. Roll control is 
obtained in the same way by the operation of 
flaps in the peripheral jets on either side of the 
craft. Control in yaw is obtained by differential 
operation of movable vanes located in the 
stability jets. This approach to overall efficiency 
is believed to be simpler and lighter than the 
use of a recirculation system. 

Power unit for the CC-2 is a 6,230cc Rolls- 
Royce V-8 petrol engine. It is located in the 
centre of the cab floor and a trunk carries away 


engine air cooling air and houses the exhaust 
piping. The cab is approximately 9 ft by 8 ft. 
In addition to the driver, space is available for 
nine passengers. The cab is sealed and pres- 
surized to eliminate dust and fumes. 

Structure weight of the CC-2 has been kept 
to the minimum by using thin gauge light alloy 
panels supported by lightweight plastic foam. 
The foam core prevents the flotation hull becom- 
ing waterlogged if the bottom skin is damaged. 
Water ballast up to 100lb may be transferred 
between ballast tanks located at the extreme ends 
of the buoyance chamber for trimming in pitch, 
and fuel may be distributed between side- 
mounted tanks to provide trim in roll. 

The CC-2 measures 27 ft long by 17 ft wide. 
The normal all-up weight is 5,500 lb at which it 
has a maximum speed of 55 mph and a range of 
500 miles. Hoverheight varies between 12 in at 
normal all-up weight and 24 in empty, which will 
enable it to operate on quite severe gradients, 

Work on a second CC-2 is well in hand at 
Bembridge, but series production of the craft 
will be undertaken elsewhere. Negotiations 
covering licensing arrangements with Hovercraft 
Development Limited are under way. 
Britten-Norman Limited, Bembridge Airport, Isle 
of Wight. 


Vickers’ Programme 

Vickers Armstrongs (South Marston) Limited 
are in the process of projecting, designing and 
constructing several sizes of Hovercraft in asso- 
ciation with HDL. Model tests have been 
made over water, over ground and in the wind 
tunnel to determine the aerodynamic behaviour 
and ground interference effects. 


VA-1 
To follow up these tests, a research Hover- 
craft was built incorporating only the bare 


(Above right) The proto- 
type of Britten-Norman’s 
CC-2 Cushioncraft has 
just had its first success- 
ful trials. Production 
versions of this craft will 
sell at well under £20,000. 
It can seat ten persons. 


(Above left) The Vickers- 
Armstrongs VA-3 Hover- 
craft project is already 
under construction. It is 
a 10 ton craft and the 
cabin holds 24 people. 


(Left) Westland’s SRN2 
is nearing completion at 
Cowes. It is a 27 ton 
craft and between 54 and 
66 passengers can be 
seated in the cabin. 


es, 


Three Reports 


essentials needed for the first overland tests, 
It first became operational in 1960 at a weight of 
3,300 lb and a hoverheight of 4-5 in. 

It has been operated continuously ever since 
with various modifications including different 
lift curtain systems. Stability devices, such as 
compartmentation of the cushion and associated 
controls have been developed. Various fairings 
and a cabin were added for overwater trials. 


VA-2 

Vickers saw the need to build a small machine 
suitable for transporting for demonstration pur- 
poses. The VA-2 is a utility vehicle, carry. 
ing four or five people at 40 knots with an 
endurance of 14 hours. It is powered by three 
light aircraft piston engines, two for lift and one 
for propulsion, and the hoverheight over a solid 
surface is 8-5in. In addition to demonstrations 
and route assessments for prospective operators, 
the craft has immediate applications as a fast 
executive transport over sheltered and inland 
waters and for the transport of personnel and 
equipment over difficult terrain. 

VA-2 measures approximately 28 ft long by 
15 ft wide. 


VA-3 

This craft, already under construction, is a 
10 ton vehicle, a size on which a useful load can 
be carried. As a fast passenger ferry or personnel 
transport it can operate over water with waves 
up to 2ft and over shoals and mudbanks. In 
this role, the cabin can take 24 passengers and 
crew. For survey work it could be fitted witha 
cargo area to carry some 4,000 Ib of equipment, 
plus crew for 80 nautical miles at high speed. 

Four Blackburn Turmo-turbine engines are 
specified for the lift fans and propulsion drives, 
For the propulsion system, two_ reversible, 
variable pitch, four bladed propellers are used. 


The pitch change provides reverse thrust to brake 
the craft and give added manoeuvrability. In 
addition to the directional control provided by 
the propulsion system, cable operated control 
surfaces on the port and starboard coamings 
give effective “‘ keel’ area to prevent drift and 
to assist turning. VA-3 is 52 ft long by 25 ft wide. 


VA-4 

An early scheme for a craft of about 100 tons 
has been projected. It will be capable of speeds 
between 70 and 80 knots with a hoverheight of 
3 ft. At the moment it is designed to operate a 
frequent high speed service to off-shore islands 
in more sheltered seas and channels. 

To improve manoeuvrability in restricted 
waterways, the propulsion engines are mounted 
amidships and given mechanical means of deflect- 
ing thrust. The bows and sidewalls and the air 
cushion configuration are suited to overcome the 
expected waves, floating debris or solid obstacles 
likely to be met. Emphasis on ferrying cars or 
cargo, and speed of turn-round will govern the 
design of doors and hatches. VA-4 measures 
173 ft long by 58 ft wide. 


Future Projects 


For the seas likely to be encountered in 
unprotected waters, Hovercraft sizes from 100 
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tons to 1,000 tons should be considered. Such 
sizes are dictated by two factors. 

Firstly, for open water operation all the year 
round, the wave conditions require larger craft 
with greater hoverheight. This is to keep the 
structural loads and power requirements to 
reasonable values. Secondly, the relationship of 
cushion area to perimeter leads to improved 
economy of operation, in terms of ton miles 
per hp installed. This is due to the relative 
saving in power and the greater disposable load 
in the larger craft. Thus the larger ranges 
required for open sea journeys become economic 
in terms of fuel to payload. 

The development of flexible structures for 
operation closer to the surface, both over land 
and waves is receiving attention. The structure 
of a Hovercraft is largely dictated by the impact 
loads. In the first designs, adequate clearance 
was provided by having higher powered lift 
systems since the structural penalties in designing 
for greater impact are prohibitive. By intro- 
ducing flexible skirts the major design limitations 
are overcome. Local impacts and abrasion is 
not borne by the main structures but by the 
flexible components. These can be designed to 
accept high accelerations and accordingly the 
accelerations and loads transferred to the main 
structure can be greatly reduced. 

Vickers say that such projected developments 
are a long way off, engineering wise. Although 
flexibility in its simplest form is already being 
tried by using rubber sidewalls or skirts, the 
ultimate servo-actuated mechanical device may 
take ten years. 

Vickers-Armstrongs (South Marston) Limited. 
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Westland SRN2 


The Saunders-Roe Division of Westland Air- 
craft Limited have, in association with Hovercraft 
Development Limited, gone ahead on the pro- 
duction of SRN2. They feel that insufficient 
operational experience has been accumulated to 
warrant the major engineering step necessary to 
move from the 4 ton SRNI straight to a 100 ton 
commercial craft. 

Accordingly the 27 ton SRN2 is considered to 
be a practical size with which to obtain opera- 
tional experience and to prove the fan- 
transmission and control systems which can 
then be used directly on development craft in 
the 70 to 300 ton range. Construction is nearing 
completion at Cowes, IOW, and following initial 
proving runs, a comprehensive trials programme 
will commence early in 1962 and continue 
throughout the year. 

Designed primarily as an operational research 
craft, SRN2 will be available to both military 
and civil operators for trials to obtain basic 
operating experience. It will also have a useful 
application as a general purpose load-carrier in 
specialized roles over sheltered water. 

The layout is designed around a central load- 
carrying area to permit easy control of the 
C of G. A buoyancy chamber is incorporated 
so that the craft can float on water. This 
chamber also contains two 425 gal fuel tanks 
and two 100 gal water tanks for fore and aft 
trimming. The cabin, which measures 20 ft by 
16 ft, can seat between 54 and 66 passengers. 
Luggage storage is provided beneath the fan 
air intakes. 


The craft has two large fans for supplying 
pressurized air for lift and two reverse pitch 
propellers to drive the craft and enable it to 
manoeuvre. Four Blackburn A129 free-turbine 
engines each rated at 815 bhp provide the power 
and these are housed in pairs in a compartment 
to the rear of, and well away from, the main 
cabin. Each pair of engines is coupled to one 
fan-propeller combination, the shafting for the 
forward units passing through the central cabin 
roof beam. 

Control of SRN2 is by means of the two high- 
mounted propellers and is obtained by varying 
their pitch and swivelling them laterally on 
their pylons up to +30°. They are operated 
from the cabin through an electro-hydraulic 
system. The normal hoverheight is between 
1 and 14ft at a normal cruising speed of 
70 knots. By reducing the speed, the hoverheight 
can be increased to about 24ft. This is done 
by transferring more of the power to the lift 
fans. It is said that the craft can easily negotiate 
rough ground providing obstacles are not higher 
than the hoverheight, and it can accept a sudden 
drop providing it is not more than twice its 
hoverheight. 

Range naturally depends upon the payload it 
is carrying. A normal practical range is 200 
miles with a 6 ton payload which can be 
increased to 1,200 miles with overload tanks and 
no payload. Direct operating costs are given as 
44d per seat mile depending on the operating 
conditions. SRN2 measures 64 ft 6in long by 
29 ft 6 in wide. 

Westland Aircraft Limited, Saunders-Roe Divi- 
sion, Osborne, East Cowes, Isle of Wight. 





Practical Configurations for VTOL Aircraft 


Rolls-Royce’s experience with their RB 108 jet 
lift engines installed in the Short SCl1 VTOL 
research aircraft has led them to believe that 
two types of VTOL aircraft can be developed 
and regarded as feasible in the immediate 
future. 

The following briefly describes these two classes 
of aircraft as put forward in a paper by Mr. 
G. L. Wilde of Rolls-Royce entitled ‘‘ Jet Lift 
Engines and Power Plants for VTOL Aircraft ”’ 
which is included in the September issue of the 
Journal of the Royal Aeronautical Society. 


Strike Aircraft 


The first example is a short to medium range 
strike aircraft carrying about 10 per cent 
military load, cruising at high subsonic speed at 
sea level. If a supersonic capability and altitude 
is also required, reheat will be needed in the 
propulsion engine, and the aircraft weight will 
increase.. One type considered has a delta type 
plan form with four lift-engines arranged in the 
centre, and one efficient by-pass propulsion engine 
installed behind the lift engines at the rear. 

Fig. 1 shows a higher aspect ratio aircraft in 
which four lift engines are installed in two pairs 
at the front and rear of a central weapons 
bay. In this case, propulsion is by two pure jet 
engines installed on each side of the aircraft 
at the wing roots, and if required each engine 
can be equipped with jet deflection to give 
additional lift thrust acting close to the aircraft 
centre of gravity during take-off. In both cases 
aircraft stability in hover and transition is 
effected by control jets in the wing tips and 
fuselage, fed by compressed air from the lift 
engines which are specially designed for the 
purpose. The control jet thrust is regulated 
in accordance with the signals from an auto- 
stabilizer. 

There is nothing in this layout which is not 
capable of an engineering solution. The pitching 
moment arising from an engine failure will be 
greater than for the delta layout, as it is considered 
that a lift engine failure should be allowed for, 
this arrangement will require a greater installed 
lift thrust/weight ratio. The two pure jet pro- 
pulsion engines will be appreciably lighter than 
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Fig. 1 Swept-wing strike aircraft with four lift 
engines and two engines with jet deflection. 


the by-pass engine of the delta layout but 
this will be effset by higher fuel consumption. 


Tactical Transport or Freight Aircraft 

Also in mind is an aircraft of about 100,000 Ib 
take-off weight which can carry a payload of 
20,000 to 30,000 1b for ranges of the order of 
500 nautical miles cruising at 300 to 400 knots 
at altitudes up to 20,000 ft. The aircraft may 
have VTOL or STOL capability and for the 
larger payloads would use existing runways. 
For a military aircraft, noise standards would 
not be of great importance. 

Two practical configurations are considered. 
In each case, the lift engines are installed in two 
wing pods. In the first case there are 32 pure 
jet lift-engines and propulsion is by two Rolls- 
Royce Tyne turboprop engines. Fig. 2 shows the 
other case; it has 20 turbofan lift engines 
producing much less jet noise and with propulsion 
by Rolls-Royce Spey by-pass engines. 





Fig. 2. Tactical freight aircraft with 20 turbofan 
lift engines and two turbojets with jet deflection. 


Alternative combinations and numbers of 
lift engines and propulsion engines are possible 
with the’ same general aircraft configuration. 
In the case of Fig. 2 it would be possible to 
equip the propulsion engines situated on the 
wings with variable angle jet deflectors to aug- 
ment the lift thrust and assist acceleration to the 
transition speed. All, or some of, the lift 
engines can be designed to tilt or be provided 
with swivelling nozzles to give extra propul- 
sive or retarding thrust during acceleration 
and deceleration transition, and also to assist 
manoeuvring. 

An important practical advantage of this 
layout is that aircraft control can be maintained 
in hover and transition by differential throttling 
of the lift-engines to modulate jet thrust both 
for roll and pitch control. Yaw control can be 
by differential pitch control of the turboprop 
engines, or by differential control of the lift 
engine swivelling nozzles. 
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After nine years of popularity with private 
owners and rally and racing drivers, the Triumph 
TR2 and TR3 have been succeeded by the new 
TR4. To date more than 80,000 TR models 
have been manufactured, and nearly 55,000 sold 
in the USA. 

Although the styling by Michelotti is entirely 
new, the TR4 still maintains the Triumph 
characteristics. It has been designed primarily 
for the North American market and it is planned 
to export more than 90 per cent of the output. 

The 1991 cc engine of the TR3 has now been 
replaced by a new and more powerful 4-cylinder 
overhead valve pushrod engine of 2,138cc 
developing 105 bhp (gross) at 4,750 rpm which 
has already been tested in the Alpine Rally and 
other international sporting events when it has 
provided particularly good top gear acceleration. 
Overall fuel consumption using the maximum 
power is said to be about 25 mpg (Imperial) and 
the TR4 is now also the first British car to go 
into quantity production with synchromesh on 
all four forward speeds. Another change is the 
use of light and positive rack and pinion steering. 

The TR4 is 5in longer and 2in wider than 
the TR3 while the track is increased by 4 in at 
the front and 3in at the rear. These chassis 
modifications have improved road _ holding 
although softer damper settings are employed to 
give a smoother more supple ride on rough 
surfaces. 

The interior is more luxurious, and headroom 
and legroom have been increased. The two 
bucket-type seats have a wide range of adjust- 






























Appeal to Foreign Markets by Triumph TR4 





New Michelotti Styled Triumph TR4. 


ment .and give support to the back and thighs. 
The new top is said to be easy to manipulate 
and there are special attachments and bracings 
to ensure a tight fit all round giving freedom from 
both noise and draughts. The cover for the 
folding frame forms a padded backrest for 
children whether the top is raised or lowered and 
a seat cushion is available at extra cost. There 
is a luggage trunk with 5-5 cu. ft capacity and 
additional space behind the seats for luggage. 
The bonnet is now forward-hinged and is 
released by a knob beneath the facia for increased 
safety. The engine is easily accessible and the 
panel is automatically supported when open. 
There is also a hardtop version of the TR4. 





The hardtop consists of two parts—the roof 
panel, and the rear window with its frame. The 
rear window is the wrap-round type and is bolted 
to the rear of the car, mating up with the winding 
side windows; the space between the windshield 
and the rear window frame being covered by a 
detachable metal roof panel, which can be 
rapidly removed, leaving the rear window frame 
in position to prevent back draughts. In rain 
or sudden downpours the space in the hardtop 
can be quickly covered by a vynide top. 

The latest engine has larger bores of 86 mm, 
with unchanged stroke of 92 mm giving 2,138 cc 
and on a compression ratio of 9 to 1 it produces 
100 bhp net at 4,600 rpm. Maximum torque is 
126-6 lb ft at 3,350 rpm equivalent to 147 lb per 
sq. in BMEP. It has twin carburettors and wet 
cylinder liners. With an axle ratio of 3-7 to 1, 
overall gear ratios are: 11-61, 7°44, 4:9 and 
3-7 to 1, with reverse of 11-93 to 1. 

Suspension is modified only in detail but the 
frame is strengthened particularly at the front 
end. There are wishbones; coil springs and 
telescopic dampers at the front, with ball joint 
top steering swivel and trunnion lower. At the 
rear are semi-elliptic springs with telescopic 
dampers. There are Girling disc brakes at the 
front and cast iron drums at the rear. 

The de Normanville overdrive, operated by a 
lever under the steering column, is optional at 
extra cost. It functions on second, third and 
top, giving a range of seven forward speeds. 
Fuel tank capacity is 112? gal and the car weighs 
2,240 Ib with fuel, oil and water. 





Whatever features automobile designers would 
like to incorporate in their creations, the fact 
remains that in order to sell cars they must 
eventually bow to the wishes of the car buying 
public. In recent years it has become increasingly 
apparent that this highly taxed section of the 
community is now determined to get as much 
value for money and sheer pleasure as possible 
from its motoring; thus family cars are required 
to possess features of a more sporting nature 
than the majority of manufacturers originally 
thought necessary. Consequently, one by one 
the manufacturers have consented to demand and 
gear levers have found their way back on to the 
floor, flashing lights have been replaced with 

























conventional instruments, and the bench seat 
has been cut in half. 






Vauxhall have been rather dogmatic in 
retaining the older ideas still favoured by the 
driver who prefers to employ an easier style of 
driving; but the new Victor announced today, 
while still available in this form, also appears 
in a version possessing all the now recognized 
sports saloon features with a few more included 
for good measure. 

The new Victor is mechanically similar to its 
predecessor of which some 400,000 have been 
made possessing a good record for reliability. 
















Restyled Victor with Sporting Features 


The body, however, is completely new and a 
good deal of careful thought has gone into its 
construction. Externally its size has not been 
greatly increased being 6in longer and +in 
wider than the previous model, but the interior 
has been made more spacious to a degree 
unprecedented by such a modest increase in 
exterior size. Overall height has been reduced 
by 24in giving the car a sleeker appearance, 
and a 2 in increase in the wheelbase has enabled 
the seating accommodation to be placed lower 
down so that the effective headroom has been 
increased slightly. A special feature of the body 
construction is the attention paid to surface 
protection to ensure long life and no less than 


Departing for the first 
time from the traditional 
Vauxhall “‘ flutes,’ the 
lines of the new Victor 
are bold and pleasantly 
free from ostentation. 


63 gallons of paint-protective corrosion-resisting 
materials are used on each car. 

Apart from slightly increased compression 
and a new inlet manifold resulting in a little 
more power and torque, the 1,508 cc engine is 
basically unchanged but new mountings have 
improved the flexibility and smoothness. There 
is a new four-speed gearbox with synchromesh 
on all forward speeds and controlled by a short 
floor-mounted lever. This is an optional extra 


in place of the three-speed box with steering 
column change which is retained as standard 
equipment on all models. 














Combining a high standard of comfort with a 
useful performance at a realistic price, the layout 
for the driving position is neat and all essential 
controls come easily to hand. 


Driver comfort has been the subject of 
intensive study—and fully adjustable separate 
front seats are now available. Safety fittings 
include “ child-proofed”’’ door locks, incor- 
porating “ anti-burst”’ devices, crash padding 
at the danger points and a windscreen with a 
** safety zone ”’ in front of the driver. 

Front suspension is by wishbones and coil 
springs, the assembly being mounted direct to the 
body structure. There is a conventional live 
rear axle supported by leaf springs but these are 
mounted slightly out of parallel in order to 
increase stability. Routine maintenance has 
been reduced to a minimum with only four 
lubrication nipples requiring attention at 12,000 
mile intervals. 

Four versions of the new Victor are available, 
the standard, Super and De Luxe saloons and 
a particularly attractive Estate Car. There are 
six colour options on the standard model and 
14 on the De Luxe, seven of which are two-tone. 

The larger six cylinder Velox and Cresta range 
continues for 1962 with one modification. 
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Plain Words 


By Capricorn 


CONFESS to having derived a perverse 

I pleasure on reading that a certain 
Swedish shipbuilding firm, who have tried 
the modern optical method of marking-off 
in one of their yards, have decided to revert 
to the traditional method in a new yard they 
are building. It is not the first time someone 
has discovered that the most up-to-date 
technique is not necessarily the best: 

A reference to the hand-scraping of 
machine-tool slideways in a recent article in 
ENGINEERING brought a protest from a 
correspondent. He said surely ENGINEERING 
knows that hand-scraping went out a long 
timeago? But he was wrong—some machine 
tools of the highest class are still finished by 
this traditional technique. The modern 
surface grinder cannot entirely replace 
patient hand work. 

In a different field, the General Post Office 
have discovered that it will be beneficial to 
go back to an earlier system of organizing 
work. In more than 1,200 Post Offices the 
system known as “all-purpose service” 
is replacing “team working.” With all- 
purpose service, customers will be able to 
transact “all their business (except posting 
of parcels) at any position at the counter, 
instead of having to buy stamps at one 
position, postal orders at another, and, 
perhaps, take out a television licence at a 
third.” Team working was the all-too- 
familiar system under which each member of 
the counter staff specialized on certain types 
of business, with the result that a customer 
often found he was queuing with several 
other customers, all of whom wanted the 
same counter position, while the rest of the 
staff at other positions sat twiddling their 
thumbs. 

I suspect that team working was introduced 
in the Post Office by a super-manager who 
was mad keen on the advantages of special- 
ization and the division of labour. He would 
be very upset to learn that after years of 
following his advice, a Committee on Service 
at Crown Post Office Counters have 
recommended a return to what might be 
called, without disparagement, the village- 
shop system. 

I have seen other instances of this putting- 
the-clock-back progress; like firms who 
toy with computers, only to find that a set 
of punched cards and a couple of knitting 
needles are better. Or the rejoicing in the 
foundry when a job they had lost to the 
fabrication shop comes back to them. And 

at Farnborough I was intrigued to see that the 
new light aircraft which made such an 
impression are fitted with wing struts— 
Components which, in my innocence, I 
thought had passed into the history of 
aviation along with biplane Bristol Fighters. 

It is difficult enough to develop new ideas. 
It is more difficult to persuade others to 
accept them. I'll bet it is even more difficult 


to persuade others to accept an idea which 
looks as though it might have been originated 
by your father. 
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Letters to the Editor 


X-Ray Diffractometry 


Sir, In your issue of 25 August, on p. 253, you 
published a short article on automatic X-ray 
diffraction. We think your readers will be 
interested in an instrument fulfilling the same 
functions as PEXRAD, designed by Dr. Arndt 





and Dr. Phillips of the Royal Institution, London, 
and now, after some two years of satisfactory 
operation, made by us commercially. 

Our instrument, known as the linear X-ray 
diffractometer, incorporates an analogue com- 
puter, which computes the crystal and detector 
settings for each of the many thousands of X-ray 
reflections that have to be measured for a com- 
plete determination of atomic structure, positions 
the crystal and the detector for each reflection in 
turn, and automatically registers the X-ray 
reflection at each point. 

The instrument thus needs no _ expensive 
external computer, except for processing the 
results. These results, obtainable for at least 
1,200 reflections in 24 hours, are printed out and 
simultaneously punched on paper tape, which 
can be fed directly to the computer carrying out 
the subsequent calculations. 

The prototype of the linear X-ray diffracto- 
meter was used in determining the structure of 
the protein myoglobin. 

Yours faithfully, 
NEVILLE GOODMAN. 
Hilger and Watts Limited, 
London NWI. 
5 September, 1961. 


Damping a Rotating Shaft 


Sir, Recently there appeared to be a soupcon 
of a débacle in your correspondence columns 
regarding my critical remarks on Professor 
R. E. D. Bishop’s treatment of the dynamic 
balance of initially bent shafts. References to 
these letters and to Professor Bishop’s original 
article are given below. 

Professor Bishop contended that it was not 
possible to accomplish the dynamic balance of 
an initially bent shaft by static mass balance. 
This contention was incorrect, as I explained 
in a letter which you did not publish. However, 
the latter is now embodied in a contribution to 
be published in The Mechanical World. 

The other, but admittedly controversial, point 
was the question as to where the location of the 
viscous damping should be. Professor Bishop 
postulated that this acted at the geometrical 
centre of the shaft at the point of attachment of 
the load. 

Since then a very important and relevant 











Russian treatise on the subject has come to my 
notice, namely Flexural Vibrations of Rotating 
Shafts by F. M. Dimentberg (Moscow 1959, 


English translation, Butterworths, 1961). In 
this treatise, the author pays special attention to 
the vital effect of damping. And, in particular, 
he treats viscous damping as acting at the centre 
of gravity of the load. His actual wording is 
“* When external friction is present the additional 
resistance force depends on the speed of the 
absolute displacements of the disc centre” 
(p. 21). The italics are mine. 

Furthermore, in the formulation of the 
equations of motion (2.12), (2.13) on that same 
page the component viscous damping forces are 
clearly located at the C.G. of the disc. 

Yours faithfully, 
JosEPH Morris. 
Guildford. 
24 August, 1961. 
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Grand Prix Formulae 


Sir, I read with interest the article by my friend 
Brian Lister on the subject of the Grand Prix 
formula (“Brighten Racing with Larger Engines,” 
ENGNG., 25 Aug. ’61, p. 231). I cannot help 
feeling, however, that he has resorted to some 
very special pleading in support of his proposals. 

When the present 14 litre Grand Prix formula 
was announced, there was a considerable body of 
opinion which held that interest in motor racing 
would decline. In fact, however, the opposite 
has been the case. The attendances at Zand- 
voort for the Dutch Grand Prix and at Nur- 
burgring for the German Grand Prix were claimed 
to be the largest in the history of either circuit. 
Brian Lister says there is evidence that attendance 
figures are falling at all the racing circuits in this 
country. 

Only one major race has been held in this 
country under the new Grand Prix formula, the 
British Grand Prix at Aintree. If, therefore, 
attendances are falling, it must be for some other 
reason and I suggest the real cause is the multi- 
plicity of circuits and events in this country. 
The indications are that the public will attend 
perhaps two or three meetings a year in worth- 
while numbers. In spite of this, we have more 
circuits, and events, than any country in Europe 
and probably in the world. 

However much Brian Lister (and I) may dislike 
it, the 2} litre cars of the formula which has just 
expired, which could be criticized on exactly the 
same grounds as the present 14 litre cars, were 
the fastest road racing cars the world has ever 
seen. The 14 litre cars are, in the first year of 
the formula, going nearly as fast and, on some 
circuits (notably Nurburgring), are already 
faster. 

This is merely the normal course of evolution 
and has been repeated many times in motor 
racing history. Brian Lister suggests that “it 
is not difficult to imagine” cars with General 
Motors, Chrysler and Ford engines being faster 
than the existing Formula 1 Ferrari. 

I am afraid that, try as I may, I find it ex- 
tremely difficult to imagine. 

Your faithfully, 
J. WYER, 
Director and General Managcr. 
Aston Martin Lagonda Limited, 
Feltham, Middlesex. 
29 August, 1961. 





Letters to the Editor, Continued 


More Comfortable Bogies 


Sir, It is good to know that the Commonwealth 
bogie now being introduced will give us smoother 
riding, but one feature of the design must be 
questioned—the use of a friction pivot bearing 
to decrease the period of oscillation. (“ The 
BR ‘ Commonwealth’ Passenger Stock Bogie,” 
ENGNG., 25 Aug. 61, p. 250.) 

The effects of hunting—flange wear and dis- 
comfort—depend not only on the period of 
oscillation, but also on the magnitude and dura- 
tion of the flange forces, and these are undoubt- 
edly greater with a friction bearing than with an 
anti-friction slewing ring. 

Even where curves are relatively sharp and 
frequent (for example, on underground railways), 
it is possible by fitting a freely oscillating slew 
bearing to keep the rate of flange wear below the 
rate of tyre wear, and still maintain excellent 
comfort. The normal distance run between the 
inspection and regreasing of such a bearing is 
250,000 miles, corresponding to a running time 
of 4 to 5 years. 

Ball bearing slewing rings are being tested not 
only on main-line coaches and diesel rail cars, 
but also on main-line locomotives and on mono- 
rail overhead bogie designs; the advantages they 
offer are clear. 

Yours faithfully, 
H. L. Lioyp, 
General Manager. 
Roballo Engineering Company Limited, 
London WI. 
28 August, 1961. 


Events in Advance 


Profit 
by Handling 


T= Fourth Materials Handling Convention, 
which is being organized by the Materials 
Handling Group of the Institution of Production 
Engineers in conjunction with the Institute of 
Materials Handling, will study the methods and 
administration of the handling of materials from 
their source to the final consumer, with a view 
to creating lower costs. 

The convention will be held at the Connaught 
Rooms, Great Queen Street, London WC2, on 
Friday and Saturday, 3 and 4 November next. 
The general theme of the meeting will be “ Profit 
by Handling.” 

Arrangements are being made for the subject 
matter of the convention to be divided into two 
sections, which will run concurrently: ‘‘ Materials 
Handling to and from the Point of Production ” 
and “ Materials Handling at the Point of Pro- 
duction.”” The present programme comprises 
eight papers dealing with such matters as perish- 
ables, Post Office supplies, rail transport, open- 
top containers, cargo handling and mass produc- 
tion handling. The two papers to be read at the 
final session on the Saturday morning will deal, 
respectively, with “A New Covent Garden 
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Market ” and “ Handling in the Manufacture of 
Flat Glass.” 

There will be an informal dinner on the even- 
ing of 3 November, at which Miss Beryl Foyle, 
joint managing director of Boxfoldia Limited, 
will be the after-dinner guest speaker. The 
convention fee, inclusive of the dinner, will be 
44 guineas for members of the Institution of 
Production Engineers and of the Institute of 
Materials Handling, and 5 guineas for other 
delegates. 

Mr. Harold Burke, M.I.Mech.E., the President 
of the Institution of Production Engineers, will 
open the proceedings. 

Applications to attend the convention and 
requests for further information should be sent 
to the Conference Secretary, Institution of Pro- 
duction Engineers, 10 Chesterfield Street, May- 
fair, London WI. Telephone: GROsvenor 
5254. 





Engineering Calendar 
for 1962 


copy of the ENGINEERING Calendar for 1962 

is. presented as a loose inset in this 

issue of ENGINEERING. It gives details of some 

of the principal engineering exhibitions and 
conferences due to take place next year. 

The calendar is primarily for use as a visible 
diary, with a writing space for each day of the 
year. Having the whole of 1962 on one page, 
it is particularly useful when displayed on an 
office wall. 

Additional copies of the calendar may be 
obtained free of charge from the Editor, 
ENGINEERING, 36 Bedford Street, London WC2. 





Exhibitions 
and Conferences 


Arranged in chronological order 


** Fashion in Footwear ’’ Exhibition —Mon., 2 Oct., 
to Fri., 6 Oct., at the Washington Hotel, Curzon 
Street, London W1. Including the display of some 
leather and shoe machinery. Apply to the Exhi- 
bition Department, Footwear, Drury House, 
Russell Street, London WC2. Tel. TEMple Bar 
3422. 

Metal Spraying Conference, Third International.— 
Mon., 2 Oct., to Fri., 6 Oct., in Madrid. Apply to 
the Director, Spanish Delegation, International 
Institute of Welding, Serrano 144a, Madrid. 

Vitreous Enamelling, Third International Congress 
on.—Mon., 2 Oct., to Sat., 7 Oct., at Venice. 
Apply to Mr. J. D. Gardom, secretary-general, 
International Enamellers Institute, Ripley, near 
Derby. 

Astronautical Federation, International: 12th Congress. 
—Mon., 2 Oct., to Sat., 7 Oct., at Washington, 
DC, USA. Organized by the American Rocket 
Society, 500 Fifth Avenue, New York 36. 

Business Efficiency Exhibition, 49th.—Mon., 2 Oct., 
to Wed., 11 Oct., in the Grand Hall, Olympia, 
London W14. Organized by the Office Appliance 
and Business Equipment Trade Association of 
Great Britain and Ireland, 64 Cannon Street, 
London EC4. Tel. CENtral 7771. 

Electronic Computer Exhibition, Second British.— 
Tues., 3 Oct., to Thurs., 12 Oct., at Olympia, 
London W14; and the Electronic Data and Com- 
puter Symposium.—Wed., 4 Oct., to Fri., 6 Oct., 
also at Olympia. Both events are being organized 
by the Electronic Engineering Association, 11 Green 
Street, London W1 (Tel. MAYfair 7874); and the 
Office Appliance and Business Equipment Trades 
Association, 64 Cannon Street, London EC4. 
Tel. CENtral 7771. (Revised dates.) 

Canadian Institute of Radio Engineers, Fifth Con- 
vention and Exposition.—Wed., 4 Oct., to Fri., 
6 Oct., at Exhibition Park, Toronto. Offices of 
the Institute: 1819 Yonge Street, Toronto 7, 
Ontario, Canada. 

Montreal International Trade Fair.—Thurs., 5 Oct., 
to Sat., 14 Oct., in Montreal. Apply to the 
Organizer, Montreal International Trade Fair, 
227-228 Show Mart Building, Montreal, Canada. 

Motor and Motor Cycle Show, 48th International.— 
Thurs., 5 Oct., to Sun., 15 Oct., in Paris. Agent in 
the United Kingdom: Mr. R. C. Leibman, 178 
Fleet Street, London EC4. Tel. CITy 5889. 
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Electronics Conference, National.—Mon., 9 Oct., to 
Wed., 11 Oct., in Chicago. Apply to the secretary 
National Electronics Conference, 228 N. La Salle 
Street, Chicago, Illinois, USA. 

Instrument Symposium, Eleventh Annual.—Mon,, 
9 Oct., to Thurs., 12 Oct., and Research 
ment Exhibit., Tues., 10 Oct., to Fri., 13 Oct., at 
the National Institutes of Health, Bethesda, 
Maryland, USA. Sponsored by the Washington 
DC sections of the Instrument Society of America, 
and other bodies. Apply to the executive secretary, 
National Institutes of Health, Public Health 
Service, Bethesda 14, Maryland, USA. 

Radio and Electronic Com Exhibition, British, 
—Mon., 9 Oct., to Fri., 13 Oct., in Stockholm, 
Sweden. Organized by Radio and Electronic 
Component Manufacturers’ Federation, 21 Tothill 
Street, London SW1. Tel. ABBey 4226. 

Knitting Machinery and Accessories Exhibi 
International.—Wed., 11 Oct., to Sat., 21 Oct., at 
Belle Vue, Manchester. Organized by Textile 
Recorder (Machinery and Accessories) Exhi- 
bitions Ltd., Old Colony House, South King 
Street, Manchester 2. Tel. Deansgate 6903. 

Mechanical ing Exhibition, International.—Fri., 
13 Oct., to Sun., 22 Oct., in Paris. Organized by 
the nag de la Manutention, 40 Rue du Colisée, 
Paris 8e. 


Meetings and Papers 


The address and telephone number of the headquarters 
of each institution are given at the end of this list. 
Meetings in the headquarters town are held there 
unless otherwise stated. 


British Institution of Radio Engineers 

LONDON 
“* Methods Used for the Study of Vibration in Aero Engines,” 
by D. A. Drew. Electro-Acoustics Group. London School 
of Hygiene and Tropical Medicine, Keppel Street, WC1. 
Wed., 4 Oct., 6 p.m. 

CARDIFF 
** The Secam Colour Television System,” by G. B. Townsend. 
South Wales Section. Welsh College of Advanced Technology, 
Cardiff. Wed., 4 Oct., 6.30 p.m. 

CHELTENHAM 
** Colour Television,” by P. S. Carnt. South Midlands Section. 
North Gloucestershire Technical College, Cheltenham. Fri., 
6 Oct., 7 p.m. 

MANCHESTER 
** Basic Principles of Digital Computers ’’: Discussion. North 
Western Section. Reynolds Hall, College of Technology, 
Manchester. Thurs., 5 Oct., 7 p.m. 


Institution of Mechanical Engineers 
LONDON 
“Importance of the Design Stage,’ by the chairman of the 
Automobile Division. Annual Report of the Automobile 
Division. Tues., 10 Oct., 6 p.m. 
** Design and Manufacture of Cigarette Making Machinery,” 
Desmond Molins. Nominated Lecture. Wed., 11 Oct., 


m. 
Institution of Production Engineers 
LONDON 
“* Hovercraft,” by J. M. George. London Section. Royal 
a Society, 4 Hamilton Place, W1. Thurs., 12 Oct., 
p.m. 
BIRMINGHAM 
** Manufacturing Techniques on the Armstrong Whitworth 
Argosy,” by R. A. Courtman. Birmingham Graduate Section. 
James Watt Memorial Institute, Great Charles Street, Bir- 
mingham 3. Tues., 10 Oct., 7 p.m. 
DONCASTER 
** Cold Extrusion,”’ by H. A. J. Dennison. Doncaster Section. 
—- College, Waterdale, Doncaster. Tues., 10 Oct., 
p.m. 
MANCHESTER 
‘* Spark Machining and Similar Processes,” by K. Appelbee. 
Manchester Section. Manchester College of Science and 
Technology, Sackville Street, Manchester. Mon., 9 Oct., 
7.15 p.m. ee 
Junior Institution of Engineers 
LONDON 
“* Sheik’s Delight,”” by Richard W. Shaw. 
coloured slides. Fri., 6 Oct., 7 p.m. 


Society of Instrument Technology 
CARDIFF 
** Analytical Instruments for Process Control,’’ by E. J. West. 
South Wales Section. Welsh College of Advanced Technology, 
Cathays Park, Cardiff. Wed., 27 Sept., 6.45 p.m. 
CHELTENHAM 
** Automatic Control in the Manufacture of Paper,” by R. C. 
Gardner. Cheltenham Section. Belle Vue Hotel, Cheltenham. 
on., 2 Oct., 7.30 p.m. 
FAWLEY 
**Instrumentation in the Paper Industry,” by H. Wigman. 
Fawley Section. Administration Building, Esso Petroleum 
Co., Ltd., Fawley. Fri., 6 Oct., 5.45 p.m. 
GLASGOW F 
** A Chemical Engineer Looks at Instruments for a Chemical 
Plant,” by J. G. Sloan. Scottish Section. Scottish Building 
Centre, Sauchiehall Street, Glasgow. Fri., 29 Sept., 7.15 p.m. 
MANCHESTER 
‘‘ Instrumentation as an Aid to Fuel Efficiency,” by R. Clare. 
Manchester tion. Literary and Philosophical Society, 
36 George Street, Manchester 1. Mon., 9 Oct., 6.45 p.m. 


Illustrated by 


British Institution of Radio Engineers, 9 Bedford Square, 
London WCI. (MUSeum 1901) ; 
Institution of Mechanical Engineers, 1 Birdcage Walk, St. James's 

Park, London SW1. (WHitehall 7476) 
Institution of Production Engineers, 10 Chesterfield Street, 
London WI. (GROsvenor 5254) 
Junior Institution of Engineers, Pepys House, 14 Rochester Row, 
ndon SW1. (VICtoria 0786) 
Society of Instrument Technology, 20 Queen Anne Street, 
London W1. (LANgham 4251) 











For the Labour Party’s 
Consideration 


MONG the 420 resolutions and 89 
amendments on the agenda for 
this year’s Labour Party Annual 
Conference, to be held in Blackpool 
from 2 to 6 October, are a number of 
particular relevance and interest to 
industry. Some are perpetuations of 
hobby-horses that have been ridden in 
the past, while others represent points 
of view that have emerged more 
recently. 

The national graduated pension 
scheme will come under fire again 
from both constituency party and 
trade union motions on the grounds 
that it leaves the lower paid worker 
out in the cold and does not recognize 
the principle of pensions by right. In 
addition to criticizing the size of old 
age pensions and the mechanism of 
national assistance, there are other 
motions proposing reductions in the 
qualifying age for such pensions because, 
in the phrase of one resolution, ‘ of 
automation and increased productivity.” 
Another motion proposes that old age 
pensions should be linked with a 
cost-of-living sliding scale (as, indeed, 
the West German ones are now). 

Financial provision for industrial 
injuries will also be discussed under 
resolutions urging wider consideration 
of “‘ safety and health at work”’’ and 
pressing for ‘‘ the cessation of the three 
waiting days for sickness and industrial 
injuries benefits ”’. 

During the period of the conference 
concerned with motions on education 
there will be another proposal that the 
public schools should be integrated 
with the state system though, for a 
more explicit indication of party 
thinking on this point, one has to turn 
to “Signposts for the Sixties ’’. 


Apprenticeships 


On apprenticeships, there will be 
motions advocating “‘ legislative action 
to force employers to take more 
apprentices and Government action to 
supplement private schemes with train- 
ing schools on the Swedish model ’’ and 
“a government-sponsored national 
apprenticeship scheme.’’ It will also 
be argued that day-release should be 
compulsory and that, by law, training 
facilities should be efficient and of a 
uniformly high standard throughout the 
country. This last plea comes from 
Cornwall. 

At later stages in the conference it 
will be proposed that a comprehensive 
policy for consumer protection should 
be set up and, in another motion, 
that retail price maintenance should be 
made illegal. This latter resolution 
* notes that the cost of selling and 
distributing most products of British 
industry is greater than the cost of 
Manufacturing these products.”’ 

The 22 motions down on _ the 
European Common Market illustrate the 
schizophrenia which exists on_ this 
Subject in the Labour (and, for that 
Matter, the Conservative) Party. They 
vary from the downright for to the 
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downright against; with a complex of 
qualified views in between. It is 
difficult to gauge the resultant of these 
various views but, by and large, it 
looks as if the “‘ayes’’ have it with 
provisos on agriculture and the Com- 
monwealth and the reservations that 
it would have been better for us to 
have been going in with a stronger 
economic (and therefore bargaining) 
position and with socialist planning 
principles written into the agreements. 

Three motions on the direction of 
industry will propose that the govern- 
ment be pressed to direct industry to 
areas of high unemployment, and two 
of these motions have Scotland par- 
ticularly in mind. A specially drastic 
resolution—also from north of the 
border—calls upon the party to support 
industrial action in protest against 
“the government’s taxation policy and 
programme of social legislation.” 

Other motions will propose national 
research on the use of space for peaceful 
purposes; the disallowing of foreign 
control of British firms ‘‘ in the light of 
recent foreign capitalist expansion in 
this country ’’; and the setting up of a 
campaign “‘ for the establishment of an 
Ombudsman for Britain.’ This last 
proposal is not brand new and suffers, to 
insular minds, from the fact that someone 
else has already used it successfully. 
This resolution might, however, provide 
a useful crystallizing of ideas on the 
public accountability of the different 
sectors of a planned economy. 


British Association 
Members are Film Fans 


At the annual meeting of the British 
Association for the Advancement of 
Science, which ended in Norwich on 
6 September, members were able to see 
56 science films in the course of the 
general programme and a_ special 
programme of research films. In addi- 
tion, they had the opportunity of joining 
the general public in a further six 
programmes of scientific and technical 
films, selected by the BA, at evening 
performances given in the Noverre 
Cinema. 


In introducing this latter group of ; 


film programmes, Sir James Gray, 
F.R.S., post-President of the Associa- 
tion, recalled that it had been at an 
earlier Norwich meeting, in 1935, that 
film had first played a major part in the 
programme for a BA meeting. On that 
occasion, Sir Julian Huxley had intro- 
duced his widely known, and still 
widely used, film, “‘ The Private Life 
of the Gannets.”’ 

A measure of the BA’s wide accept- 
ance of films, since that 1935 meeting, 
is the 1961 film programme which 
demonstrates the importance of this 
medium of communications as an aid 
to teaching, a source of information, and 
a tool of research. In a sense, film is a 
self-generating form of communication 
for it enables the specialist to discover 
more facts, learn of the work of special- 
ists in other fields, and present his own 
work to a wider public. Though this 
“* wider public ’’ is still inevitably limited 
in the case of more highly scientific 
films, one of the major uses to which 
films can be put—and one which fits in 
with one of the BA’s aims in life—is 
providing the non-scientist and the 
non-technologist with the background 
of science which is now an essential 
part of a truly liberal education. 

In his introductory speech, Sir James 
also made the point that film making is 
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itself a highly specialized subject and 
more cooperation is needed between the 
professional film maker and the scientist 
to take fuller advantage of the medium. 
There is a need not only for more 
effective information about existing 
films but also for the production of new 
films to meet the varied needs of science, 
engineering and the technologies. 

In the last three years, in particular, 
the BA has been encouraging the wider 
use of science films, and in 1960-61 
arranged for specially selected pro- 
grammes to be shown to audiences 
totalling nearly 80,000 people. It is 
intended to develop this work further 
in the next few years. 


Kenya’s New River 
Water Scheme 


The opening, a month ago, of the Zaina 
River Scheme in Kenya has made 
possible the supply of piped water to 
a large area south of the Aberdare 
Forest. Costing £22,000, this project, 
which involved laying 25 miles of pipe- 
line and building 648 reservoirs, will 
bring fresh water from the river to 639 
smallholdings, four villages and three 
schools in an area of 3,200 acres. 

The source of supply lies in the Aber- 
dare Forest, and steep hills and deep 
valleys had to be traversed through thick 
undergrowth before the main line 
emerged at the edge of the farming area. 
About 64,800 gallons of water now 
flow daily along the pipeline to the 
reservoirs which vary in capacity from 
100 to 20,000 gallons. 

This sort of scheme is an essential 
prerequisite of industrial and economic 
progress in the under-developed coun- 
tries—as they are called, with the pre- 
sumptuous implication that others are 
** developed.’”’ £2,000 was saved in 
the scheme by the local inhabitants who 
turned out to dig the 25 miles of trenches 
needed for the pipeline and also con- 
tributed £1,500 towards the cost of the 
piping themselves. Perhaps, in this 
display of a collective sense of purpose, 
they have shown themselves to be more 
** developed,”’ in one sense, than the 
populations of many more sophisticated 
countries. 

All the people in the district covered 
by the scheme have been examined 
medically, and the effects of the water 
supply on their health will be measured 
when a second examination is made in 
two years time. It is expected that 
crops, animals and milk supplies will 
also benefit from the new water supply. 


“Radio Bournemouth” 
Takes the Air 


Following one-day exercises in Bristol, 
Portsmouth, Norwich, Hull and Dundee, 
from 5 to 11 September, the BBC 
carried out its first sustained exercise 
in local broadcasting in the Bournemouth 
area. Since the BBC was not allowed 
to put this local programme out to 
the general public, the entire week’s 
broadcasting was conducted on a close 
circuit and every minute of it was 
recorded for careful study. 

On each day of the exercise, the 
BBC’s studio at Poole “ broadcast ’’ 
continuously from 6.30 a.m. turning 
out four or five hours of local pro- 
grammes per day and linking up with one 
of the BBC’s networks, as arranged by 
the station manager, to draw other 
material from the Light Programme or 









the Home Service. Local news bulle- 
tins were broadcast every two or 
three hours, and local sport was 
extensively reported (Hampshire’s 
triumph in the County Cricket Cham- 
pionship could hardly have been more 
timely). 

Information bulletins were put out 
regularly on the weather, sea conditions, 
the state of the traffic, local entertain- 
ments, coming events, and market 
and general shopping prices. There 
were talks, interviews and discussions— 
both from the studio and from outside 
broadcast units—on a wide range of 
local interests and controversies. Local 
industries were featured and, illustra- 
ting the detail of the service, the pro- 
grammes even included information 
about jobs waiting to be filled at the 
local employment exchange. There 
were also special programmes for the 
schools, as well as further education 
broadcasts for adult listeners in the 
evenings. 

In their local broadcasting exercises, 
the BBC have allowed much latitude 
to local organizers so that a wide range 
of new ideas can be tried out. The 
“Radio Bournemouth’’ experiment 
has been a significant stage in these 
exercises in that the earlier one-day 
exercises, successful though they seemed 
to be, left open the important question 
whether in a single day the corporation 
is just skimming the cream of the 
locality or whether, in fact, it would 
be possible to produce similar results 
on a continuing day-to-day basis. 
It is also essential to determine the 
staffing necessary for local stations to 
stand up to the strain of sustained 
operation. 

Thus, it appears that the BBC’s 
experiments in local broadcasting are 
extremely thorough. They continue 
with a three-day spell in the Potteries, 
followed by further experiments in other 
parts of the country. 


Opportunities with 
the Coal Board 


The National Coal Board have now 
elaborated on the increasing oppor- 
tunities for apprenticeships referred to 
in the Second Report of the Industrial 
Training Council (ENGNG., 18 August 
1961, p. 201). In response to appeals 
from the Government and the ITC, the 
Board is to make available 40 per cent 
more apprenticeships than at present 
during the “ bulge’’ years of 1961-63. 

These extra apprenticeships are not 
being sreated, however, simply to assist 
in taking up the slack provided by the 
bulge. They are made necessary by the 
Board’s mechanization plans for the 
next few years, and they will be open to 
boys already working in the industry 
as well as to school-leavers. The 
apprenticeship scheme has been drawn 
up to give boys the opportunity of 
becoming skilled mechanics and elec- 
tricians at collieries, central workshops 
and other plants, and it will cover 
practical courses of instruction, planned 
practical experience, and technical edu- 
cation with day release. 

More than 3,400 apprenticeships will 
be offered in each of the years 1961, 
1962 and 1963, compared with about 
2,400 during 1960. The number of 
openings will vary according to require- 
ments in different parts of the country 
but even more places will be made 
available if enough applicants come 
forward in places where they are 
specially needed. 
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Hydraulic Transmissions 


The investment in hydraulic 
equipment by the farming 
industry will continue to in- 
crease. If production can be 
increased, the price of hydro- 
static drives will be cut down 
and the system established by 
its convenience. 


L™= many other industries nowadays, agri- 

culture provides a wide field for the 
application of hydraulic power. For 25 years 
hydraulics has been known on the farm in the 
form of implement lifts on tractors! and much 
is Owed to the introduction of one early system, 
the Ferguson. Use of hydraulic power has been 
extended, particularly in the last 10 to 15 years, 
to the operation of front loaders, raising of 
tipping trailers, and an increasing number of 
other tasks. Recently, there has been much 
interest in the transmission of rotary power to 
remote points by hydraulic means. * 

Modern integral implement lifts on tractors 
are powered by piston pumps or, more usually, 
by gear pumps. During the history of these 
units operating pressures have risen from 700 to 
over 2,000 Ib per sq. in, chiefly through improve- 
ments in gear pump design. Through this rise, 
heavier duties have been catered for without a 
large increase in oil flow rates—usually only a few 
gallons per minute. A trend in recent design 
has been towards drives for these pumps indepen- 
dent of the operation of the transmission clutch, 
either by use of a double clutch or by mounting 
the pump on the engine. The presence of this 
constant flow of oil on tractors and the ready 
availability of relatively inexpensive gear-type 
hydraulic motors led to the appearance of 
implements on which rotary power is transmitted 
to remote working stations from the lift pump. 


Fixed-Ratio Drives 

The displacements of both pump and motor 
are fixed and variation in output speed can be 
obtained only by variation in pump input speed 
through adjustment of engine throttle. Never- 
theless, this type of hydraulic drive has gained 
popularity through displacing the mechanical 
power shaft with its universal joints and legally- 
required safety guards, and for delivering the 
power to the final point of application in a very 
flexible manner. 

Tractor lift pumps have deliveries in the range 
24 to 64 gallons per minute and a problem arises 
in matching implements with hydraulic motors 
to various tractors. Often there is only one 
correct speed for the implement drive and the 
use of throttling and by-pass valves to obtain 
this value is not to be recommended. The power 
which may be transmitted from tractor lifts is 
limited to about 2 to 44 hp because the maximum 
continuous operating pressure of these pumps is 
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usually not more than 2,000 Ib per sq. in. This 
restricts the scope for the use of hydraulic power 
obtainable from tractor lifts. However, some 
recent applications include fertilizer spinner- 
distributors, mowers, augers, and rotary feed 
valves for pneumatic conveyors. 

From this stage it was a relatively small step 
to follow the lead of users of industrial tractors 
and to fit to agricultural tractors larger pumps to 
permit greater powers to be transmitted. These 
pumps are driven either from the front of the 
engine crankshaft or from the rear power 
take-off. At the rear, the pump, tank and control 
valve are often arranged as a power pack easily 
detachable from the tractor. 

The choice of pump and motor units for a 
drive is governed by several factors, and use may 
be made of selection charts p:ovided by manu- 
facturers of this type of equipment. The starting 
point in design is the data for the motor output. 
The required speed and power dictate the 
characteristics of the motor and the selection 
charts will indicate the size of motor to be 
chosen and the associated oil flow rate and 
maximum pressure (Fig. 1). Variations in 
efficiency with speed and pressure are also 
important, particularly if the transmission is to 
be highly loaded for considerable periods, but 
selection charts alone frequently do not draw 
sufficient attention to this and it is advisable to 
refer also to performance charts. These can be 
of various types but a good presentation is one 
which shows variation in output torque with 
speed and variation in output speed with load 
and includes curves of output power and overall 
efficiency all on one graph, as in Fig. 2. The 
oil flow rate and pressure from the motor charts 
comprise the data for pump selection, together 
with a knowledge of the speed at which the pump 
will be driven. If the pump is to be power take- 
off-driven by chain or belt it is possible to arrange 
the ratio of this mechanical drive to operate the 
pump at the correct speed for the required oil 
flow. With a drive from the engine-crankshaft, 
however, a compromise may be necessary in 
selecting a standard unit from the charts (Fig. 3). 
The power input to the pump under the deter- 
mined conditions may be obtained from a 
performance chart. The overall efficiency 
of the drive may be obtained by comparing 
the motor output power with the pump input 
power. Applications of drives of this type up 
to 25 hp include hedge cutters,* ditch cleaners, 
forage harvesters and rotary cultivators 
(Fig. 4). 

These drives have many attractive features 
including simplicity both in design and opera- 
tion, greater safety for the operator and for 
machine components, and flexibility in applica- 
tion and operation. The hydraulic circuit 
inevitably includes some accessories, including 


Fig. 1 (Left) Form of 
chart employed in select- 
ing from a range of 
hydraulic motors a unit 
to satisfy the power and 
speed requirements of the 

drive. 
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Fig. 2 (Right) Hydraulic 
motor performance chart 
(taken from NIAE 
Test Report No. 236 on 
Chamberlain Staffa hy- 
draulic motor Mark IV). 
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a reservoir, in the design of which a few simple 
rules should be followed; a filter, which is essep- 
tial to maintain a high standard of cleanliness: 
control and relief valves, hoses, and possibly an 
oil cooler, depending on unit efficiencies and the 
type of duty. 

For the future, this trend away from mech- 
anical towards hydraulic drives leads logically 
to the provision of a hydraulic power-take-off 
(pto) as one of the standard facilities of farm 
tractors. Choice of the power rating of this 
drive will present difficulties, and it will be 
necessary to adopt standards, particularly for the 
rate of flow, as data for implement designers, 
A most attractive alternative, however, would be 
to employ a variable delivery pump of agreed 
maximum displacement if an inexpensive one 
suitable for this duty could be developed. 

Fixed-ratio drives have also been employed 
for vehicle transmissions. A set of “ creeper” 
gears was provided on a row-crop tractor by 
operating a hydraulic motor fitted to the rear 
pto-shaft on oil supplied by an engine-driven 
pump. The main clutch was held in the dis- 
engaged position and a range of very slow speeds 
was made available. Similar arrangements have 
been used to obtain slow forward speeds on 
excavators and trenching machines.‘ A small 
combine-harvester for experimental plots of 
cereals was constructed at the National Institute 
of Agricultural Engineering with a hydraulic 
drive to the single driven and steered wheel, 
Fig. 5. Where several operating speeds are 
required these may be provided through fixed 
ratios, by use of two pumps of different dis- 
placements, and valve gear such that the output 
of either, or of the two combined, may be passed 
to the motor to provide three different speeds. 
For other types of vehicle, one pump capable of 
absorbing full power and several motors may be 
used, with valve gear for selecting motors as 
required or for effecting series or parallel connec- 
tion to obtain different ratios. Fork-lift and 
industrial trucks have employed drives of these 


types. 
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Fig. 3 Form of chart employed in selecting, from 
a range of hydraulic pumps, a unit to give the flow 
rate required. 


Variable-Ratio Drives 


In general, for vehicle transmissions the 
various types of steplessly variable ratio drive 
have received more attention’ and the use of 
hydrostatic transmission in the main drive of 
tractors is a possibility which has excited much 
discussion and study. One objective is the 
elimination of the gearbox in which the number 
of ratios has risen in 20 years from 2 or 3 to 
10 or 12. Another recent trend has been 
towards ratio-changing under load. Such “ hot- 
shift ’ facilities have been provided both between 
high and low ranges of conventional gears and 
also through a whole set of ten progressive gear 
ratios. ® 

The overall ratio cf drives incorporating 
hydrokinetic torque converters is variable under 
load, but this variation is automatic and constant 
output speeds are not maintained under condi- 
tions of varying resistance. For agricultural 
purposes the characteristics of this type of drive 
are not comparable with those of hydrostatic 
drives. With variable delivery, positive dis- 
placement units any overall gear ratio can be 
selected within the stepless range giving speeds 
from zero to maximum in each direction. Direct 
reversal results from reversal of oil flow. The 
ability to select any overall transmission ratio, 
and the fact that this ratio remains fixed and 
tractor speed is constant irrespective of load 
variations, are important advantages in an 
agricultural tractor transmission. The quick 
reversal feature is attractive also to industrial 
users because of increasing rates of work in 
many mechanical handling and earthmoving 
operations. A further type of specialist user 
having a requirement for very <low speeds is also 
catered for. 

Another agricultural advantage is the flexi- 
bility in component layout afforded to tractor 
and machinery designers. The conventional 
mechanical drive line is dispensed with because 
hydraulic motors can be positioned at the driving 
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wheels and need only be connected by pipelines 
to the engine and pump unit. Consequently 
agricultural requirements can be given more 
consideration. 

The inherent robustness of hydrostatic drive 
components is another important point, particu- 
larly in the export market. The maximum 
pressure relief valves limit the abuse possible, 
and associated with this is greater safety for the 
operator which is of particular interest (although 
it must be added that the accident rate with 
tractors is not alarmingly high—about 10 per 
100,000 tractor-years). 

There are several ways in which pumps and 
motors can be combined to make up transmis- 
sions.’ In one, a variable delivery pump driven 
by the engine is connected to two low-speed, 
high-torque motors, one at each driving wheel, 
the motors being arranged in parallel circuit. 
Alternatively, high-speed motors may be used, 
each driving a wheel through suitable reduction 
gearing, with the same hydraulic circuit. If the 
retention of a conventional driving axle is accept- 
able it may be driven at the differential input 
pinion by one high-speed motor. These arrange- 
ments all have the disadvantage that because of 
the wide ratio between the maximum speed 
and the speed at maximum output torque, which 
is about 5 : 1 for a tractor, the normal industrial 
rating of a suitable pump is five times the power 
of the engine. Consequently, if losses are 5 per 
cent on an industrial basis, and remain numeric- 
ally constant, they become 25 per cent in a tractor 
transmission. When two motors are used this 
ratio can be halved by use of a series/parallel 
valve. The motors operate in parallel for 
maximum torque, and in series for maximum 
speed. When in series connection provision 
must be made for a limited differential effect. 
With a four-wheel-drive tractor having a motor 
at each wheel, all motors can be connected for 
maximum pull, while two can be disconnected 
and full oil flow passed to the others for maximum 
speed. In the case where a single motor drives 
a conventional axle a similar method of improv- 
ing performance is by the use of a variable 
capacity motor, the displacement of which is 
reduced for higher speeds. In crawler tractors 
a convenient arrangement would employ two 
variable delivery pumps, each connected to a 
motor driving one track. 

Divided-path transmissions have attracted 
some interest. Power flow may be divided 
between mechanical and hydraulic paths by 
differential gearing or by arranging for a torque 
reaction to be transmitted between the units by a 
rotating casing. These gears usually employ 
pump and motor units situated coaxially and 
inevitably retain the mechanical drive line to the 
wheels. Generally their control and perform- 
ance characteristics are more suitable to 
road vehicles than to the varying-speed farm 
tractor. 

Prospects for hydrostatic drives have improved 
in recent years largely through higher unit 
efficiencies and reduced size, obtained by the 
use of higher operating pressures and speeds. 
Similar presentations for motor characteristics 





Fig. 4 (Left) An experi- 
mental ditch cleaner de- 
veloped at NIAE having 
an inclined rotor fitted 
with cutting and throwing 
blades. The pump of the 
fixed ratio transmission 
is driven from the front 
of the engine crankshaft. 


Fig. 5 (Right) Developed 
at NIAE for use by agri- 
cultural research workers, 
this midget plot combine- 
harvester for cereals is 
propelled by a fixed ratio 
hydraulic drive. The 
gear-type motor is 
mounted on the steered 
driven wheel. 
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to those of Fig. 2 are usual—a test result obtained 
at the NIAE* *—but for the variable delivery 
type of pump separate charts are prepared for 
each pump speed, the flow variation at each speed 
arising from pump control setting, Fig. 6. 
“* Carpets ”’ of this type give a very good general 
picture of unit performance, and are to be pre- 
ferred to some types of presentation where a 
large number of separate graphs are employed. 
The performance of a transmission consisting of 
two motors and a variable-delivery pump can be 
built up in a similar form from the separate 
charts of the components, Fig. 7. This hypo- 
thetical performance chart is of a transmission 
suitable for a 50 hp tractor and shows how the 
operating range is bounded by lines of constant 
torque, constant input power, and constant 
speed. The extent of the constant power range 
indicates the ratio of speed already referred to, 
and the shapes of the efficiency curves show that 
the peak performance may lie beyond the power 
of the tractor. The torque limit is imposed by 
the maximum permissible pressure, and the 
speed limit by the full delivery of the pump. 

From this type of chart and other information 
the performance of a tractor equipped with a 
hydraulic transmission may be deduced and pre- 
sented in the manner usual for tractors, Fig. 8. 
This shows the drawbar horsepower curves for 
each gear ratio over a range of drawbar pull. 
Because of its stepless range of ratios the hydro- 
static transmission is capable of operating at 
any point within the envelope determined by the 
peaks of the curves for a multitude of discrete 
ratios. A tractor with a mechanical transmission 
is unable to operate in the spaces between the 
peaks for its limited number of fixed ratios. The 
envelope of the hydraulic transmission tractor 
performance has three limiting features similar 
to those of the transmission. The curve rises 
from the origin at an inclination equivalent to 
the speed for maximum oil flow. Across the 
top the limit is imposed by the engine power and 
at the right-hand side either wheel adhesion or oil 
pressure attain maximum values, usually the 
former. Tractor speed may only be deduced by 
dividing power by pull, but if an indication of 
overall efficiency is required this may be given 
by superimposing curves of specific fuel con- 
sumption. 

An alternative presentation for the perform- 
ance of tractors with hydrostatic transmission 
which is particularly interesting has a speed scale 
along the horizontal axis, Fig. 9. Inclined lines 
passing through the origin show drawbar pull, 
and the lines for speed at fixed overall ratio 
show the effects of hydraulic slip and wheel slip 
combined. Again curves of specific fuel con- 
sumption may be added as an indication of over- 
all efficiency. In the conventional presentation 
importance is attached to the shape of the curves 
at pull values above those equivalent to maximum 
power, reflecting the “lugging” ability of the 
engine. With  steplessly-variable hydrostatic 
transmissions the ‘ back-up ”’ torque perform- 


ance of the engine will be of less importance and 
it may not be necessary to show this effect in 
tractor test results. Some changes in test tech- 
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nique will also be necessary for tractors with 
these transmissions. It will be useful to demon- 
strate the economy possible when transmitting 
reduced powers by using a lower engine speed 
and greater oil flow instead of a reduced pump 
delivery at rated speed. A second carpet 
obtained with a single reduced engine speed may 
be sufficient for this. 

Little has yet been published on the perform- 
ance of tractors with hydrostatic transmissions. 
Some preliminary results have been given for 
the tractor built at the NIAE in 1954, Fig. 10, 
showing that performance compared very favour- 
ably with that of a conventional counterpart,*® 
and further work will be reported. Two manu- 
facturers of hydraulic transmissions have installed 
their units in various models of tractors for 


passant _ — ————$__—__-—- 


40 op 
0,,, | 
Nw } 
bo, - 


nN 
i. 


<= 


Ss 
—- 


@& 
wy 
Ss 


Speed, MPH _ 
Fz 


Os 


+——$— 


“a 
| 
+—$t=..@¢¢q,' 


Drawbar HP 


2,500 A 
2,000 & 

~ 
1,500 8 
1,000 & 


500 


0 
5,000 


na 
=o _ S 


. 


os ww 
= 


co Oe ae 
2,000 3,000 
Drawbar Pull, Lb 


1,000 4,000 





| (Seo 1) “ENGINEERING” 





Fig.8 The predicted performance of an imaginary 

tractor equipped with the transmission of Fig. 7 

and an engine of 50 bhp. The conventional pre- 

sentation uses a base-line of pull; it does not 
normally indicate speed. 
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Fig. 9 Alternative presentation using a base 
line of speed for the performance of a tractor 
with hydrostatic transmission. 
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Fig. 6 (Left) A perform- 
ance chart for a variable 
delivery ‘hydraulic pump. 
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6,099 


Fig. 7 (Right) Chart of 
predicted performance of 
a transmission consisting 
of two motors having 
similar performance to 
that of Fig. 2 and a pump 
having the performance 
of Fig. 6. 
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performance testing and evaluation on farms, 
and it may be surmised that tractor manufac- 
urers have also been making their own investiga- 
tions. 

In general, the manufaciurers of hydrostatic 
transmission components, both here and abroad, 
are convinced that there are no great technical 
problems in applying such drives to tractors but 
they all recognize that the main difficulty is one 
of first cost. As a rough estimate, such trans- 
missions at present would cost probably between 
two and three times the cost of the mechanical 
drive components they would replace. How- 
ever, considering the relative scale of production 
of these mechanical drive components and 
hydraulic pumps and motors there is evidently 
great scope for price reduction of the latter if 
production is increased. At the present time 
production is undoubtedly increasing in response 
to the demands of a widening range of applica- 
tions in fields where first cost is not as restrictive, 
and possibly in only a few years pumps and 
motors will be available to tractor manufacturers 
at competitive prices. Once produced in quanti- 
ties adequate for the tractor market the price 
will cease to be a problem, and the system will 
then be in a position to establish itself on grounds 
of performance and convenience. 

It is interesting to speculate what effect the 
adoption of hydrostatic drives would have on the 
design of power units for farm tractors. With 
the transmission providing all the flexibility 
required the field is open for the introduction of 
engines of less conventional design by present- 
day standards. Gas-turbines and other rotary 
types become possibilities. 

Whatever the future for hydrostatic trans- 
missions in agricultural tractors may be, the 
present trends in farm mechanization indicate 


Fig. 10 (Right) NIAE 
tractor with hydrostatic 
transmission, consisting 
of a_ variable-delivery 
pump driven from the 
flywheel by roller chain 
and two _ five-cylinder 
slow-speed _high-torque 
motors in the rear wheels. 
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that the investment in hydraulic equipment by 
the farming industry will continue to increase, 
and the scope for this is very great. At the same 
time the implement industry will benefit from 
changes in field techniques and developments in 
implement systems designed to take full advan- 
tage of hydraulics. 
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Power Supplies and Water Resources 


Many lakes, natural and man- 
made, exploited for power can. 
also be used for profit and 


pleasure. Should the CEGB 
confine their activities to 
generating electricity, or 


should they encourage—and 
charge for—bathing, boating 
and fishing. 


symposium comprises the introduction and 

five papers. Under the broad title of ‘‘ Power 

Supplies and Water Resources” each of the 

papers deals with a particular aspect, ranging 

from man-made lakes to the effects that human 

interference can have on the animal and plant 
life of surface waters. 


Introduction 


By O. S. Woods, M.I.Mech.E., 
M.LE.E. 


Assistant Director, Midland Region, 
Central Electricity Generating Board 


At first glance it is not apparent that there is 
any connection between the Norfolk Broads 
and power supplies, but the first paper, by Mr. 
C. T. Smith, reviews the evidence that the 
Broads were originally peat diggings and there- 
fore a source of energy and so we have the 
picture of the industrial past merging into our 
present-day recreational use of this area. 

The second author is Professor F. J. Trembley, 
who is at present studying the effects of power 
station operation on rivers in the USA. Among 
other things, he reports that reservoirs originally 
created for such utilitarian purposes as flood 
control and hydro-electric schemes are now being 
used as revenue-producing recreation centres. 
As an engineer, I can understand his remarks 
that it is difficult to persuade an engineer to 
invest rather more capital than essential for the 
purpose in hand in the hope—or should it be 
expectation ?—of a higher revenue return. 

A further contribution of the effect of power 
station effluents on fish is given by Mr. J. S. 
Alabaster, who for the past three years has been 
working on this subject. He has been pro- 
vided with a large out-door tank for biological 
research purposes at one of the power stations 
in London and has made observations at several 
power stations in order to keep his feet on the 
ground instead of in the water. 

Dr. Margaret Varley draws attention to the 
benefits as well as the difficulties created for some 
aquatic animals by raising the temperature of 
the water in which they live. It will be known 
that the rivers boards of this country are res- 
ponsible for fixing the upper temperature of a 
river which is to be used for industrial purposes 
and, in consequence, my board pays particular 
attention to this problem when designing power 
station cooling systems. 

In my part of the country, I am concerned with 
the use of the River Trent and its tributaries for 
power station cooling. Checking temperature 
gradients between power stations and endeavour- 
ing to establish the rate of heat loss is almost a 
daily exercise for my staff. 

Finally, Mr. F. F. Ross, of the research and 
development department of the Central Elec- 
tricity Generating Board, describes the project 
at Trawsfynydd in North Wales where an 
existing reservoir for a 25 MW hydroelectric 
Station is to be used as a cooling pond for the 
500 MW nuclear station being built there. The 
determination of the rate of heat loss from open 
water surfaces is proceeding and facilities are 
being provided for biological research by the 
Board and other interested parties. 

Symposium presented to the Engineering, Zoology 


and Geography Sections of the British Association 
at Norwich, September, 1961. 


The Broads—Man-Made ? 
By C. T. Smith, M.A. 


Lecturer, Cambridge University 


The Norfolk Broads, now a playground for all 
England, have always been a valuable resource 
in East Norfolk. Fishing and fowling rights 
have always been highly valued; Norfolk reed 
still has a more than local reputation for thatch- 
ing; and the Broadland staithes and the “ gat- 
ways ”’ connecting Broad with river once brought 
many a village into easy communication with 
Yarmouth and Norwich for the transport of their 
produce. Long before then, however, during 
the medieval period, the Norfolk Broads were 
great peat pits from which fuel was dug for the 
hearths of the district, and in all probability for 
the salt pans of the coastal area. It was the 
flooding of these pits towards the end of the 
Middle Ages which created the Norfolk Broads. 
These are the conclusions drawn from strati- 
graphical, ecological, historical and archaeo- 
logical studies in the area.* 

2,000 closely spaced bores across the basins 
of the Broads show that brushwood (Alderwocd) 
peat accumulated in the valleys as illustrated 
below. This continued until a marine incursion 
in Romano-British times sealed it off by a thin 
wedge of estuarine clay; the clay covered the 
whole width of the lower valleys, but tapered off 
upstream in the middle valleys so that the thick 
brushwood peat lay immediately below a thin 
surface deposit of reed peats. It was therefore 
in these areas of the middle valleys and in the side 
valleys that peat-digging could take place easily 
and deeply. Borings also show sharp strati- 
graphical discontinuities at the edges, and on the 
floors of the Broads between the solid brushwood 
peat or the truncated clay flange and the recently 
accumulated organic muds in the basins. The 
margins of the Broads are steep-sided and 
occasionally stepped; balks of solid peat, fre- 
quently coinciding with the orientation of 
property divisions, cut across the basins in a 
fashion which can only suggest an artificial 
origin. 

Monastic and manorial documents go some way 
to revealing the extent of peat-digging from the 
12th century to its decline in the 14th and 15th 
centuries. As much as a quarter of a million 
turves a year (about | acre-foot) were sold off the 
manor in South Walsham during the 13th 
century, and production at similar levels may be 
inferred from tithe payments elsewhere. Bond 
tenants often had a strip of turbary as a part of 
their holdings for domestic use, but turf was also 
exported to Norwich and Yarmouth. The 
kitchens of Norwich Cathedral priory were using 


* Dr. J. M. Lambert, J. N. Jennings, C. T. Smith, 
Charles Green and J. N. Hutchinson, The Making of 
the Broads, Royal Geographical Research Memoir 
No. 3, 1960. 





great quantities of peat at least to 1380, but 
during the 14th century there was clearly a long, 
losing struggle against flooding, for amphibious 
methods were devised to extract peat from 
standing water in the old turf-pits; production 
declined except in a few favoured areas, and by 
the 16th century, the lakes that were formed 
were coming to be known by that unique term 
** Broad.”’ Land which had formerly been called 
turbary in deeds and leases was often described 
as fen in the 14th century, and then in the 15th 
century its description changes to “fen and 
waterground,” a term still used to describe 
property rights in the Broads. The evolution 
of Snape’s Water, a tiny private Broad near 
Wroxham, can be traced in this way. 

Although the chronicles of the late 13th and 
early 14th centuries give indications of occasional 
disastrous floods, brought about, perhaps, by 
circumstances not dissimilar to those of the 1953 
floods, it was left for archaeology to suggest that 
the great period of peat-digging before the end 
of the 13th century coincided with a period in 
which sea-level was low, relative to that of the 
land. Evidence from a variety of sources in 
Yarmouth, notably from the site of the South 
Denes power station, suggests a low sea-level 
and therefore drier conditions in the Broadland 
valleys where surface peats were humified. 
But from the end of the 13th century the rise of 
sea-level and greater hazards from flooding, 
combined with the social and economic changes 
of the period, brought about the end of the deep 
digging of turf for fuel. The pits were aban- 
doned, and the Broads came into being. 


Recreational Uses 
of Reservoirs 


By Professor F. J. Trembley 


Lehigh University, Pennsylvania 


In composition man is a watery animal. He is 
also a water-loving animal. Seemingly from the 
first appearance of the species on earth he has 
tended to congregate along waterways, for they 
supplied him with food, drinking and cooking 
water, bathing facilities, sewage disposal and the 
quiet contentment resulting from the sight and 
sound of lapping waves and running streams. 
Modern man is even more dependent upon 
water than his ancient ancestors. Civilization 
has added many demands on the available water 
supply. The demand of industrial processes for 
good quality water has reached fantastic propor- 
tions and there is no end in sight. To keep up 
with this demand, impoundments of river waters 
must be made in ever increasing number. The 
main idea of such impoundments is to harvest 
flood-time water and release it for local or down- 
stream use. The trapped waters may subsequently 
undergo an amazing series of uses and re-uses, 
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municipal supplies, industrial processes, cooling 
processes, navigation, and dilution of wastes. 

One very important use of the impounded 
water and the water of the river below is recrea- 
tion. Swimming, boating, water skiing, fishing 
and just being near water have a tremendous 
recreational value in our hectic, neurosis-produc- 
ing civilization. In America, fishing far outranks 
all other organized sports combined, both in 
numbers of persons involved and money spent 
on the sport. Almost everyone goes fishing 
sometime. As one angling friend stated, ‘‘ With 
wars and rumours of wars, ever increasing taxes, 
sickness, worries, to hell with it all. Let’s go 
fishing.”’ 


Recreation and Amenity 


If properly planned and managed, the new 
impoundments can be of enormous value in the 
development of additional healthful outdoor 
recreation. It may at times be difficult to con- 
vince engineers in charge that altering the con- 
struction of a dam made for one purpose may 
produce subsequent values even greater than 
those planned. This, however, is often true and 
in most cases adequate planning and slight 
additional cost and construction time may 
double or triple the long time value of the 
impoundment. 

The Tennessee Valley Authority Lakes provided 
the first large scale experiment in adequate 
planning and research for full multiple use of 
impounded waters in the USA. It has paid off. 
Although designed for navigation control, flood 
control, and hydro-electric power, the lakes 
have become world-famous as_ recreational 
centres. Whole new villages have been built to 
service the recreation industry. Fishing regula- 
tions on the lakes were relaxed and finally aban- 
doned entirely on most lakes. Several of the 
lakes now have a commercial fishing industry 
and still the fish population continues to increase. 
Because of this tremendous harvest of research 
and planning, the problem now is how to get 
rid of fish rather than to conserve them. 

A: similar operation is about to be undertaken 
on the Delaware River. This development will 
be done under a cooperative arrangement 
between New York State, Pennsylvania, New 
Jersey, Delaware and the Federal Government. 
The major dam at Tock’s Island on the Delaware 
will produce a lake, Loch Tock, 30 miles in 
length. The lake will lie in beautiful mountain- 
ous country and the final result will resemble 
Lake Windermere in north England. 

The primary purposes of the impoundment 
will be flood control and regulation of flow in 
the Delaware. However, 30 million people live 
within easy driving distance of this area. High- 
ways to the area from the great population 
centres are excellent. With adequate planning, 
research and continuous management, this is 
likely to become the most heavily fished lake in 
the world and one of the great recreational 
centres of the United States. 

Management applies both to populations of 
plants and animals and to human populations 
using the area. As a suggestion of the manage- 
ment methods that may be employed, Green 
Lane Dam may be used as an example. 

Green Lane Dam is an impoundment on 
Perkiomen Creek in the Delaware River Basin 
in eastern Pennsylvania. The impounded lake 
has 818 surface acres and approximately 18 miles 
of shoreline. The lake, privately owned by a 
water company, is designed to control down- 
stream flow of the Perkiomen. Water is not 
taken directly from the lake, but from the Creek, 
twenty miles downstream. The lake is situated 
in rich farming country and partly in heavily 
wooded steep-sloped country. Since the im- 
poundment reached overfiow in 1958, it has been 
a great attraction because of its beauty and 
because of its fishing. 

All public access to the lake is at one place, 
Recreation Point. All users must obtain a 
permit issued at the Point. The permits are 
given free of charge, but are subject to revocation 
on bad behaviour of the holder though to date 
it has not been necessary to revoke any permit. 
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A nominal charge is made for parking; boats, 
either with or without electric motors, may be 
rented, bait is sold at the boat-dock; and 
lunches, soft drinks and fishing tackle are sold 
at a small restaurant on the Point. 

The recreational use of the lake is primarily 
angling. Picnicking and boating for pleasure 
are also popular. Swimming is not allowed, 
not because of any loss of water quality through 
this activity, but because the lake is not suited 
for it. The recreational season at the lake 
begins in the middle of April and continues 
until the end of October. 

During the 1960 season, the second season of 
operation, approximately 11,000 permits were 
issued. A conservative estimate is that each 
permit holder used the recreational facilities of 
the lake at least three times during the season. 
This accounts for 66,000 man, woman, and child- 
days of recreation on a lake built for an entirely 
different purpose. In no way has this interfered 
with the major purpose of the lake, stream flow 
regulation. Due to the length of the lake (about 
six miles) one-third of the lake can be fished 
conveniently by row boats and boats with electric 
outboards. Thus, by opening at least two new 
recreational areas, it is expected that the lake 
can provide approximately 200,000 man-days of 
recreation per season. The lake is located within 
one hour easy driving distance from the centre 
of Philadelphia. Most of the highway between 
Philadelphia and the lake is excellent four-lane 
turnpike. 


Fish Populations 


Some of the basic biology of this lake is of 
interest. It is a mineral-rich lake. pH ranges 
between 7-4 and 9-3. Methyl-orange alkalinity 
ranges between 82 ppm and 104 ppm. Dissolved 
oxygen concentrations range from 0-0 ppm in the 
deeper sections of the lake (15 ft and lower) to 
10-8 ppm in the upper levels. As expected in 
a new impoundment on formerly rich farm land, 
H:S and CO; concentrations reach high levels 
in late summer in the deeper areas of the lake. 
These adverse chemical conditions do not seem 
to have affected the lake biology to any serious 
extent. 

A survey was made of the fish populations of 
the lake and the two major tributary streams 
during the summer of 1957. Twenty-seven species 
of fish were found to be present. These can be 
summarized as follows: Suckers—2 species, 
Minnows—10 species (including carp), Catfish— 
3 species, Topminnows—1 species, Percids— 
1 species (Johnny Darter), Eels—1 species 
(Atlantic eel), Trout—1l species (Brook trout), 
and Sunfish—8 species (including both large and 
smallmouth bass). 

Since the period of the survey, both yellow 
pikeperch (a percid) and muskellunge have been 
stocked in the lake. The stocking of these two 
species was done as much for control of popula- 
tions of rough species as for additional supply 
of game species. These two species were stocked 
in the summer of 1958. 

It was recognized in 1957 that the rough species 
of the lake were present in considerable abund- 
ance in the two tributary streams. About 
5 miles of these two streams were treated with 
rotenone to reduce these populations. At this 
time the impoundment was about one-third 
filled. Twenty species of fish were killed in this 
operation. By weight three species—brown bull- 
heads, white suckers and carp—outclassed all 
other species combined. Many thousands of 
individuals were killed, probably several tons in 
combined weight. Subsequent results of survey 
on the lake indicate that this procedure was fully 
warranted and entirely beneficial. 

The lake reached dam crest level during the 
winter of 1957 and 1958. Spawning of all species 
except those stream species expected to disappear 
from the lake was very successful during 1958, 
1959, 1960 and 1961. One exception should 
be noted, the smallmouth bass. Although 
present in abundance at impoundment time, 
smallmouth bass rapidly became infected with 
bass tapeworm (Protecroephalus ambloplites). 
This parasite rarely kills fish. It does, however, 
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produce sterility in the smallmouth bass, the 
finest fresh water game fish in America and per- 
haps in the world. A present there is no known 
technique of control of this infection. Thys . 
smallmouth are decreasing in abundance. 

the other species adapted to the lake habitat are 
increasing rapidly. 

Our golden shiner, Notemigonus crysoleucas, 
similar to the English roach, in most lake waters 
is considered a good forage fish. As an example 
of reproductive potential, in one short haul of 
75 ft, using a 75 ft bag seine, 11,000 adult golden 
shiners were taken in August, 1960. 

The stocked yellow pikeperch have reached 
26 in in three years. Muskellunge have reached 
40 in total length in the same period. This year, 
1961, is the critical year for the first spawning 
period for both of these species. No young of 
either species has been found to date. 

It should be emphasized that Green Lane 
Dam was built for flow control of Perkiomen 
Creek. If the total receipts for recreation 
could be summed up for a period of 20 years, 
it is likely that they would be in excess of the 
value of the impoundment for water control. 

This is a common experience. Big Boulder 
Dam on the Colorado River is rated at $16 
million per year production of hydroelectric 
power. It is now producing about $22 million 
in income annually from recreation on Lake 
Meads, the impoundment. 

In the USA 29 x 10** gallons of water are 
needed annually as a coolant in steam-driven 
generating plants. This represents about 23 per 
cent of the nation’s water withdrawals for all 
purposes. This water is not polluted in the strict 
sense, but only heated before return to rivers 
and lakes. With careful planning the streams 
and lakes receiving this heated water may pro- 
duce excellent fishing during the cold weather 
months when very little fishing is available in 
other areas. 

It is to be expected that many additional 
impoundments will be made on the waterways 
of the world. With slight additional cost, 
these man-made lakes can be made to produce 
an enormous amount of healthy outdoor recrea- 
tion and a very real addition to the protein 
food supply. 


Reactions of Fish to 
Increased Temperatures 


By J. S. Alabaster 
Ministry of Agriculture, Fisheries and Food 


During the last three years the author has been 
responsible for carrying out, under the guidance 
of a sub-committee of the Development Com- 
mission, an investigation into the reactions of 
fish to warm water. The Central Electricity 
Generating Board, whose operations create the 
need for looking into the problem, placed at our 
disposal a laboratory and an outdoor tank 
approximately 100 ft long by 21 ft, together with 
a supply of steam for heating. Facilities were 
also provided for field observations in the 
neighbourhood of power stations during the 
summers of 1958 and 1959. 

The outdoor tank could be modified by means 
of movable partitions into the form of a long 
channel zig-zagging from one end of the tank 
to the other. With the assistance of Mr. A. L. 
Downing and the staff of the Water Pollution 
Research Laboratory, the temperature behaviour 
of the outdoor tank was elucidated and pumps 
were installed to enable temperature gradients to 
be established at will; it was also practicable to 
pass bands of warm or cool water along the 
channel. The type of experiment made with this 
installation consisted of acclimatizing fish to 
different temperatures in indoor tanks, trans- 
ferring them to the channel and observing their 
behaviour. 

In brief, it was found that initially they 
selected temperatures which were close to those 
to which they had been acclimatized and that 
they would actively avoid bands of water which 
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were either hotter or colder than the temperatures 
to which they were accustomed, even though the 
extreme values in the bands were not potentially 
Jethal. When kept in a temperature gradient 
for two weeks, roach seemed to seek water 


warmer than is normally found in British rivers.. 


The field observations in the neighbourhood 
of power stations were undertaken to relate these 
findings to natural conditions. The principal 
techniques used were confining fish in cages, 
so that they could not escape from the vicinity, 
and sampling the free-swimming fish with traps. 

The temperature conditions immediately down- 
stream of power stations outfalls were found to 
be very variable. Commonly, the temperature 
of the water discharged was 7 to 8 C° higher than 
the river temperature above the stations. In 
some cases the discharge water mixed rapidly 
and thoroughly with the main body of the river; 
in others it tended to spread out over the surface. 
Since the temperature of the discharged water 
was sometimes fatal to fish kept in cages, the 
spreading of the warm water over the river 
surface has advantages as far as fish are con- 
cerned for then there is a body of water below 
in which they can survive unharmed. Fish 
confined in cages are less likely to survive than 
fish which are free living and which have access 
to unheated water. In fact, fish sometimes died 
in cages while other fish were sufficiently mobile 
to get caught in traps close by where the water 
was approximately the same temperature. Even 
under the most extreme temperature changes, 
created by abnormal operation or for the 
purposes of research, the larger free-living fish 
(>10cm) were able to swim away and find 
amenable conditions, though smaller individuals 
were killed. 

By marking trapped fish and releasing them 
to be caught again, an estimate was made of the 
numbers of fish in the neighbourhood of some 
of the sampling points. Roach and gudgeon 
populations were highest between 21 and 27° C 
and lowest at temperatures below 20 or above 
28° C. 

Undoubtedly the use of rivers for cooling 
could cause harm to fish, but operation within 
the conditions imposed by river boards generally 
does not appear to do so. 


Biological Effects of 
Power Station Discharge 


By Dr. Margaret Varley 


Demonstrator, Oxford University 


External temperature is important to cold 
blooded animals and to plants because it affects 
rates of chemical reactions. These may be very 
slow at low temperatures and the enzymes 
catalysing them are destroyed at high tempera- 
tures; each enzyme may have a different optimum 
so changes in temperature may alter the balance 
between the metabolic processes which are the 
basis of life. Animals must eat more food, 
breathe more oxygen and get rid of more waste 
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The lethal temperature relationships for goldfish, 
brook trout and roach, 
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at higher temperatures. The turnover of energy 
is faster so they may be very active and grow 
rapidly; but if food intake is insufficient, they 
must lose weight and die. 

Canadian workers! have produced most of 
our information about the survival of fishes at 
high temperatures. The diagram, below shows 
the temperature tolerances of the goldfish, 
Carassius auratus (an European eurytherm), the 
brook trout, Salvelinus fontinalis (a Canadian 
coldwater stenotherm also known as speckled 
trout) and the roach, Rutilus rutilus (a typical 
British ‘“‘coarse”’’ fish with an intermediate 
degree of tolerance). 

For each species, the upper sloping and hori- 
zontal lines show the upper lethal temperatures 
plotted against acclimitization temperature; the 
vertical and horizontal lines to the right are the 
ultimate upper lethal temperatures. The lower 
sloping lines and zero show the lower lethal 
temperatures plotted against acclimatization tem- 
perature and 0°C is the ultimate lower lethal 
temperature. The area enclosed by the hexagon 
is the zone of tolerance; this includes all the 
thermal variations which the fish can tolerate for 
more than 48 hours” * ¢, 


Temperature Limits 


At the ultimate upper lethal temperature, the 
fish actually survive only for a limited time which 
is defined by the experimental procedure; they 
waste away and die over a period of weeks at 
temperatures which they can survive without 
apparent damage for two or three days. In 
practice, it is important when setting an upper 
temperature limit to consider the time during 
which organisms will be exposed to heat. Fish 
in tanks survive at higher temperatures than 
those normally encountered by the species so 
there is an ample safety margin in nature. 
Figures are available for very few organisms. 

British aquatic fauna includes northern species, 
such as the mayfly Heptagenia, which approach 
their upper temperature limit in summer and 
southern species, such as the snail Physa, which 
are near their lower temperature limit in winter. 
We would expect increased temperature to alter 
the balance in favour of the southern species, 
causing northern ones to disappear. Foreign 
species might flourish if introduced accidentally 
or on purpose but many warmwater species are 
stenotherms which would die from cold except 
during hot summers, so it would be essential to 
maintain high temperatures all the time to protect 
them. Temperatures which fluctuate greatly 
impose rigorous physiological demands which 
only eurythermal species can survive, yet many 
small organisms pass through condensers without 
damage.® We expect to find a smaller number 
of species below power station outlets but some 
may be very abundant. 

Migratory fishes such as salmon may need to 
swim twice through heated water. Their reac- 
tions can only be forecast after experiments using 
fish in the appropriate physiological condition. 
Should they fail to pass the discharge, salmon 
would disappear from a river very soon after a 
power station started operations. 

Anglers often choose to fish below outlets 
from power stations and properly controlled 
discharges need not destroy amenities even 
though they alter the flora and fauna. 
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Background 
to Trawsfynydd 


By F. F. Ross, M.A., B.Sc. 


Research and Development Department, 
Central Electricity Generating Board 


For many years the generating side of the nation- 
alized electricity industry has been learning about 
the cooling capacity of rivers. Measurements have 
been made on the Irwell, the Aire, the Yorkshire 
Calder, the Taff, the Don, the Great Ouse and, 
as already mentioned by Mr. Woods, the Trent 
and its tributaries. Unfortunately rivers bend 
so that the wind is crosswise for one stretch, and 
lengthwise half a mile on, there are weirs, canals 
and tributaries, high banks, barge traffic to 
interfere with the measuring devices, and un- 
predictable changes in level and rate of flow. 

To find out how much heat has been lost 
between two points it is necessary either to 
establish steady conditions or to be sure that the 
temperature of the same water is being measured. 
After much experimentation with fluorescein 
and other chemical markers we found the best 
way was to introduce a temperature “ kink” 
and use permanently installed temperature 
recorders. But not enough information could be 
obtained this way. To condense the steam at the 
turbine exhaust, between 4,000 and 6,000 Btu 
—depending on the efficiency and size of the 
sets—have to be disposed of for every unit of 
electricity generated. Allowing a temperature 
increase of 12° F, this involves pumping about 
200 gallons per day per head of the population. 
Much of the water recirculated through cooling 
towers is sea water, and a proportion of inland 
water; but if the cost of generation is to be kept 
to a minimum, the best use must be made of the 
cooling capacity of Britain’s rivers without 
detriment to fish and their food. 

The Trawsfynydd reservoir was constructed 
some 30 years ago for the Maentwrog hydro- 
electric station of 24 MW. It is now to be used 
as a cooling pond for the 500 MW nuclear 
station. The inlet and outlet channels will be 
two stretches of “‘ river,”’ each about a mile long, 
with a flow of over 800 million gallons per day. 
The water will take a week to go round, and the 
surface area is about 1,200 acres. In some 
respects it is like 100 miles of the Trent with 
no part more than 14 miles from the laboratory 
the Board have decided to build on its shore. 
There are tributary streams, but they can be 
properly metered; there are no barges and no 
weirs; a true surface wind speed can be measured. 
For the first time it should be possible to measure 
cooling rates in a meaningful way. 

Biologically too there will be temperature 
effects but little pollution. The water is poor in 
nutriment for aquatic life, and will revert to this 
condition after the initial effects have worn off of 
flooding acres that have been dry land for some 
years because of work on the dam; but the two 
“rivers”? will have an almost constant tem- 
perature difference between them and there is 
scope for more biological work than the Board 
would be justified in doing for their own pur- 
poses. Residential accommodation will be 
provided at the laboratory, somewhat after the 
style of a Nature Conservancy field centre. 


Conclusion 

This symposium raises an intriguing thought 
for discussion. In the USA, some power stations 
have recently been built with cooling ponds 
instead of cooling towers. More reservoirs for 
water conservation and flood control will be 
needed in this country. With the example of 
the Broads and Professor Trembley’s evidence 
before us, the investigation to be made at 
Trawsfynydd by Mr. J. Harvey, the regional 
research and development officer, North West, 
Merseyside and North Wales Region, CEGB, 
may open the way for a few multi-purpose 
reservoirs, providing cooling for electricity 
generation, boating and fishing for the public, 
and water for town supply and industry 
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Making Fuel 


With their high efficiencies, 
fuel cells already compete 
with conventional engines 
where first cost is immaterial. 
The author believes that re- 
search will produce cells for 
the commercial market. 
i is particularly appropriate that a paper on 
fuel cells should be presented to the Engin- 
eering Section of the Association, for although 
these devices may show promise in the laboratory, 
it is not until examples have been engineered 
properly that they can ever be of any value to 
mankind. As I hope to show, the problems to 
be overcome in developing a fuel cell which 
will be of practical use are many and varied. 
However, the fuel cell is inherently capable of 
converting the chemical energy of fuel to 
electrical energy in silence at much higher 
efficiencies than can be achieved with heat 
engines. These attractions provide a strong 
stimulus to overcome the problems. 

The fuel cell, that is to say an electro-chemical 
device which converts the chemical energy of 
the fuel directly into electricity without the 
assistance of a heat engine, is by no means new. 
Indeed, Sir William Grove actually described a 
fuel cell to the Royal Society well over a century 
ago. Ever since the fuel has received the atten- 
tion of various research workers because, not 
being subject to the Carnot limitation as heat 
engines are, it offered promise of very high 
efficiencies. It is only comparatively recently 
that substantial engineering efforts have been 
devoted to making practical fuel cells. I believe 
that much of the modern interest in the fuel cell 
has. been stimulated by the work of Mr. F. T. 
Bacon in this country, who has the distinction of 
being the first person to engineer a really powerful 
fuel cell, with a useful power/volume ratio.* 

Before discussing the engineering problems 
encountered in fuel cells, a few more details of 
the high temperature hydrocarbon burning fuel 
cells may be of interest. Fig. 1 illustrates the 
principle of the Sondes Place cell, which is 
typical of the high temperature cells that are 
being worked on in this country and abroad at the 
moment. Air and carbon dioxide are fed to an 
air electrode, on which they form carbonate 
ions which diffuse through the electrolyte, a 


* At this point Dr. Williams showed a ten minute 
film explaining the high efficiency of the fuel cell and 
illustrating the principle of the hydrogen-oxygen cell. 
The film showed that a simple fuel cell can be made 
with carbon rod type electrodes, with gases passing 
through them. It then illustrated the construction 
of a more advanced type of hydrogen-oxygen fuel 
cell. The film concluded by showing a fuel cell using 
methanol as a fuel. 


Paper presented to the Engineering Section of 
the British Association at Norwich, September 1961. 
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Fig. ] The high temperature fuel cell. 


Cells More 


Competitive 


By Dr. K. R. Williams 


Thornton Research Centre, 


mixture of sodium and lithium carbonates. 
These ions are then discharged at the fuel 
electrode. If the fuel is carbon monoxide it 
reacts with carbonate ions to form carbon dioxide, 
or if hydrogen is used, carbonate ions are dis- 
charged by reaction with hydrogen to form 
water and carbon dioxide. In principle it 
should be possible to supply carbon dioxide to 
the air electrode by circulating gases from the 
fuel electrode exhaust. However, this gas must 
be reasonably free of fuel, which would otherwise 
react on the air electrode and cause the output 
from the cell to fall. 


PERFORMANCE 


This is typical of the problems which face the 
fuel cell designer. One has a simple system 
which works well on a laboratory scale, but 
translation into practice immediately raises 
quite awkward questions. The difficulties are 
not so much of principle, but of the practical 
details by which one can produce a useful cell, in 
other words, of engineering. In this particular 
case, one might consider scrubbing the carbon 
dioxide from the fuel gases by means of a 
monoethanolamine scrubber and then using 
the supply of clean carbon dioxide to feed the 
air electrode. Nevertheless, even this com- 
paratively simple matter of re-cycling the carbon 
dioxide from the exhaust to the air electrode 
has brought in some problems of construction 
and control, and the initial simplicity of the 
fuel cell has been sacrificed to some quite 
complicated chemical engineering equipment. 

If the fuel cell is to attain widespread applica- 
tion it must be cheap, that is to say comparable in 
overall price with existing sources of electricity 
or power. It must operate reliably and consume 
a fuel which is available at a reasonable price 
and use air as the oxidant. When it has overcome 
these problems it can then offer high efficiency, 
silence in operation and freedom from obnoxious 
exhaust products. If it were applied, for 
example, to a vehicle, the combination of a 
direct current electric motor and the fuel cell 
would give very good transmission characteristics. 
It would be possible to apply controlled power 
to the wheels of the vehicle directly, without 
the intervention of relatively complex automatic 
transmission systems developed for today’s 
vehicles. However, before these advantages 
can be realized, a fuel cell must be designed that 
accepts reasonably cheap fuel and is itself light 
and compact. Fortunately, for the immediate 
development of the fuel cell there are other 
applications where much less stringent require- 
ments have to be met, particularly with regard 
to cost and space. For example, with relatively 
straightforward development, existing hydrogen- 
oxygen cells can compete very favourably on a 
weight basis with accumulators in applications 
where power is required for an hour or more. 





** Shell’? Research Limited 


The cost of the fuel cell is higher, but will not 
always be so. These special applications do 
not immediately represent a very large market 
but give scope for development which may lead 
to a fuel cell of more widespread application, 

It is interesting to calculate the performance 
required of a fuel cell for it to be competitive 
with a diesel engine as regards weight. It if is 
assumed that the fuel cell is largely constructed 
of plastics having a density of unity, a volume 
of about 5 kilowatts per cu. ft would give a 
power to weight ratio of around 12]b per 
kilowatt. This is rather better than a diesel- 
electric generator. At the same time, with 
modern motors, the fuel cell/electric motor 
combination should approach the power-weight 
ratio of the diesel engine and its associated 
gearbox. To reach this sort of power density, it 
has been found that a minimum current density of 
200 milliamps per sq. cm is required at peak 
power output, with six fuel cells to the inch of 
fuel cell battery. In our experience this sort of 
figure can be attained but does not represent the 
ultimate in compact design.* In these calcula- 
tions, it is assumed that only 80 per cent of the 
total area of the cell is occupied by the electrode, 
and that the seals and gas passages account for 
the other 20 per cent. As far as the hydrogen 
air cell and hydrogen-oxygen cell are concerned, 
power densities of this order could be approached 
at the present time. However, to reach these 
levels of performance considerable amounts of 
heat have to be removed from the fuel cell by 
electrolyte circulation. On a battery of fuel 
cells connected in series the passages available 
for this purpose must be small, to prevent the 
cells being short circuited by electrolyte. There 
is no doubt then that considerable development 
is necessary for the hydrogen/oxygen fuel cell 
even to approach the automotive diesel in 
power/weight ratio. Other cells are even less 
advanced. 


LOW TEMPERATURE CELLS 


At Thornton we have concentrated our 
effort into studies of the low temperature fuel cell, 
because if such cells were feasible it was in this 
region that we foresaw that most fuel problems 
would arise rather than the high temperature 
field where existing fuels are suitable. Initially, 
the air electrode in the low temperature fuel cell 
looked as though it might be a limiting factor. 
Our experience has shown that very high current 
densities are possible with an air electrode, 
provided proper construction is employed and 
the right catalysts are selected. 

As far as the supply of hydrogen for the fuel 
electrode is concerned it is in principle possible 
to obtain hydrogen from a liquid fuel, such as a 


* The speaker exhibited a unit having about four 
cells to the inch. 


Fig. 2 (left) Components 
for one cell of a 20 cell 
unit. 


(1) Oxygen distribution space, 
inlet and outlet ports at top 
and bottom (polythene). . 

(2) Current collecting shim (mild 
steel). 

(3) Electrode 
polythene gasket. 

(4) Electrolyte space (perspex) 
filled with pvc gauze to keep 
electrodes apart. 

(5) Electrode surrounded by 
polythene gasket. _ : 

(6) Current collecting shim (mild 


surrounded by 


steel). , 

(7) Hydrogen distribution space; 
inlet and outlet ports at sides 
(polythene). 
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hydrocarbon or methanol. Unfortunately, unless 
elaborate purification is undertaken, this hydro- 

is likely to be contaminated by considerable 
amounts of carbon dioxide and carbon monoxide. 
Provided an acid electrolyte is used, carbon 


dioxide presents no difficulties. However, the ‘ 


most active catalysts for the hydrogen electrode— 
that is, those catalysts which will facilitate the 
formation of hydrogen ions from hydrogen gas— 
are also subject to poisoning by carbon monoxide. 
Thus the electrode performance is considerably 
impaired when the fuel gas contains carbon 
monoxide. Even if the chemists are successful 
in solving this problem of selecting a catalyst 
which is fairly immune from carbon monoxide 
poisoning, the engineer will still be faced with 
some tricky problems in the construction of a 
compact fuel-cell. For example, having made 
satisfactory electrodes, one must remove the 
water of reaction from the cell. This would 
best be done by the air passing the air electrode. 
This means that an air electrode must be chosen 
from which water can be removed. Not all 
electrodes fulfil this condition. Additionally 
some form of control should be included, so 
that the electrolyte level in the system remains 
constant. In principle this might be done by 
juggling with the air-flow and the temperature 
of the circulating electrolyte. 


ENGINEERING COMPLETED 


The General Electric Company in America have 
adopted an ingenious solution to the problem 
of the hydrogen-oxygen cell, in which they use, 
instead of a liquid electrolyte such as potassium 
hydroxide solution or sulphuric acid, an acid 
ion exchange resin membrane, with electrodes on 
either side. Water formed on the air electrode is 
rejected by the resin and runs off. However, 
even this elegant solution is not without its 
difficulties, as the tendency, particularly under 
conditions of low humidity, is for the resin to 
dry out completely. Such dehydration is pro- 
moted by the heat released in operation of the 
cell by resistive and other effects. This difficulty 
has been overcome by. feeding water through 
wicks to the appropriate faces of the electrode. 
This is an extremely interesting case, as it is the 
most completely engineered fuel cell to date and 
shows that the problems of the hydrogen-oxygen 
cell are capable of solution. 

It is evident that if the fuel cell is to be kept 
compact, considerable volumes of gas have to 
be pumped past electrodes and yet an even 
gas distribution must be obtained. This is not 
always as simple as it might appear at first 
sight. For example, Fig. 2 illustrates the form of 
construction adopted in our first simple cell 
in which gas flowed across the electrodes. All 
the gas channels were in parallel. Notches were 
cut in the sides of the separator from the main 
channel to the inner space to feed gas to the 
appropriate electrode in a fuel-cell pack. Un- 
fortunately, when the cell is operating, water 
may condense and block one of these channels. 
If this occurs, the hydrogen or oxygen, as the 
case may be, is prevented from reaching two 
cells, as is shown in Fig. 3, and so instead of 
becoming a fuel cell, it becomes an electrolysis 
cell, with the other cells in a series pack forcing 
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Fig. 3 Fuel cell battery. 
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electricity backwards through the cells when the 
gas supply has been cut off by the drop of water. 
is means that if two cells are removed from 
circuit by gas blockage, the loss is equivalent to 
the removal of four fuel cells from the battery. 
This problem can be overcome, either by 
appropriate design of channels which do not 
block, or by using a series flow of gas through 
the cells. It is perhaps interesting to remark 
that because oxygen, as supplied in cylinders, 
contains a small amount of nitrogen, if one 
attempts to run a hydrogen-oxygen cell without 
venting the oxygen electrodes, nitrogen builds 
up on the electrode, until the cell output fails. 

Whilst it is clear that the problems of running 
a straight hydrogen-oxygen or hydrogen-air 
cell have been solved, or are capable of solution, 
difficulties increase when a more attractive fuel 
than hydrogen is sought. The possibility of 
using a converter which will turn a conventional 
liquid fuel, such as methanol, or better still a 
hydrocarbon fuel into a mixture of gases, of 
which hydrogen is a major component, has 
already been discussed. 

There is an interesting alternative to converting 
a fuel such as methanol into hydrogen for use 
in the hydrogen type of fuel cell, and that is to 
use the methanol directly on the electrode of a 
fuel-cell, by dissolving the alcohol in the electro- 
lyte, as is shown in Fig. 4. On the face of it, this 
is a very Satisfactory cell, as it runs with a liquid 
fuel, using air at the other electrode. Unfor- 
tunately, it is inefficient at present. This is 
because, although quite good efficiencies are 
initially obtained if the methanol is used in a 
potassium hydroxide electrolyte, this electrolyte 
is rapidly converted to bicarbonate or carbonate. 
Both potassium carbonate and_ bicarbonate 
solutions are unsatisfactory fuel-cell electrolytes. 
In acid, where these problems of carbonate 
formation do not occur, the catalysts are less 
effective in operation and the efficiency of the 
fuel-cell is reduced to 20 to 30 per cent at best. 
Even these figures can only be obtained in a 
bulky and costly cell. This is a far cry from the 
70 or 80 per cent efficiency which can be obtained 
in the hydrogen cell. For this reason, labora- 
tories throughout the world are working on 
the problem of making better methanol electrodes 
particularly for working in acid solutions. 

An alternative to the use of methanol is to 
synthesize a specially reactive fuel cell fuel 
such as hydrazine hydrate. Though this fuel 
behaves at least as well as hydrogen in a fuel 
cell and presents fewer auxiliary problems than 
methanol, its far too expensive at the moment 
to be considered for commercial use. 

Having discussed the problems encountered in 
the various low temperature cells with catalysis, 
converters and so forth, one is perhaps tempted 
to wonder if the high temperature fuel cell is 
not a more practicable proposition after all. As 
Fig. 1 shows, the essential principles which were 
discussed earlier seem to be straightforward: 
there is no water removal problem with a high 
temperature fuel cell since the electrolyte is 
non-aqueous, there are no particular catalyst 
problems and the fuel cell will accept con- 
ventional fuels. Contamination of the catalysts 
by impurities in fuel or air is also less likely to 
occur. Additionally, the heat resulting from 
inefficiency in operation is available at a high 
temperature and is correspondingly more useful 
than that from a low temperature cell. 

Unfortunately, the situation is not as straight- 
forward as it appears at first sight. Because of 
the strongly reducing conditions on the fuel 
electrode, soot is formed from carbonaceous 
fuels. When a cell like this has been run on a 
gas such as propane, after a short while there is 
a need to call for the sweep! In principle this 
can be overcome by injecting water with the fuel, 
so producing hydrogen and carbon monoxide 
by the steam/hydrocarbon reaction. It will 
probably be more desirable to make a special 
converter to convert the fuel to hydrogen and 
carbon monoxide, but in this case, unlike the 
low temperature cell, the necessary heat could be 
provided by the cell itself. But again, we have 
gone away from the essential simplicity of two 
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Fig. 4 “‘ Liquid” fuel cell. 
electrodes separated by an electrolyte. Another 
problem, with this cell, is that the electrolyte 
does not conduct until it reaches a high tem- 
perature, of 500°C or so, and this makes 
starting the cell quite a problem, and probably 
makes it unsuitable for any application where 
portability is called for. The other problems 
encountered with this type of cell are materials 
problems, since at the temperatures at which the 
cell operates (about 700° C) the melt is highly 
corrosive and the electrodes must be made to 
withstand these conditions. Again, I am quite 
sure that this problem can be solved. 

If a ceramic matrix is used to separate the 
electrodes and retain the electrolyte, and this 
makes the electrode problem simpler, then 
cracking of the matrix often occurs. Not being 
an expert in ceramics, I am unable to predict 
the possibility of obtaining a satisfactory material, 
as the situation is complicated by the differences 
of thermal expansion between the electrolyte 
and the matrix. Additionally, as mentioned at 
the beginning of the paper, the air electrode is 
not the straightforward oxygen electrode that 
we had in the low temperature cells, but a more 
complicated reaction involving the recirculation 
of carbon dioxide. 


CONCLUSION 


After this long discourse on the problems to 
be overcome in constructing satisfactory fuel 
cells, it may be questioned whether they have any 
future. However, I have deliberately chosen to 
concentrate on the problems to be overcome 
rather than the very considerable advantages 
which will accrue from the development of 
satisfactory fuel cells. Already fuel cells in 
existence coupled with existing chemical engi- 
neering technology are capable of meeting certain 
military requirements, which cannot be met by 
other sources of power. In view of the resources 
of modern technology and the very considerable 
amounts of money being invested in fuel-cell 
development at the moment, some optimism is 
justified and the fuel cell’s field of application, 
at least in the military sphere, will expand 
considerably during the next five years or so. 
Just as the civilian aircraft field has profited 
tremendously from military expenditure, so can 
we hope that the fuel cell will profit in the same 
way and attain commercial exploitation, since 
types which are suitable for military use will 
ultimately lead to developments of value in the 
civil market. The extent to which commercial 
enterprises and military research budgets have 
been committed to the fuel cell, particularly in 
the United States, make me believe that the 
problems will be overcome and practical fuel 
cells result. Until we see more of the results of 
this extensive development work, we cannot 
predict the extent to which the fuel cell will be 
applied. 

Looking much further into the future when 
fossil fuels are nearing exhaustion and it becomes 
necessary to consider making synthetic fuels, 
because of their high efficiency, fuel cells may 
well become a better all round proposition. 
This would be many years hence. In the mean- 
time our existing prime movers which have been 
brought to such perfection by generations of 
engineers present a formidable challenge to 
anyone attempting to introduce a new source 
of power. But as someone once said, “ fuel cells 
are not for the faint hearted.” 


New Plant and Equipment 


DERIVATIVE UNIT 


For Pneumatic 
Control Systems 


ITH applications in pneumatic con- 

trol systems, two types of derivative 

units are now available. These are the 

Type 59D for direct and the Type 59R 
for inverse derivative action. 

Assembly is said to be so simple that 
the units may easily be reassembled on 
site to give whatever action is needed. 
If required, they can be added to a 
control circuit and positioned relative to 
the controller when derivative action is 
required. With clean air supply these 
units are reported to be maintenance 
free and to have the advantages of the 
makers’ force-balance principle, i.e. 
deadspot, hysteresis and inaccuracies in 
the 1:1 ratio of transmission are 
virtually non-existent. 

Supply pressure is 25lb per sq. in. 
Input and output pressure ranges from 
3 to 15lb per sq. in. Units may be 
operated at ambient temperatures be- 
tween —60° F and +200° F. 

The input signal acts on a diaphragm 
which is balanced by pressure upon the 
reverse side. When the input signal 


INTERCHANGEABLE 
PRESS TOOLS 


Greater Deformation 


ALTERNATE use of a combined cropping- 

flattening tool and a three-stage 
forging tool on the same press is claimed 
to present a new approach to the cold 
forging of steel components. 

This procedure is reported to save not 
only labour and capital investment, but 
to enable the steel to be deformed more 
extensively than by normal methods. 
This method, it is claimed, brings the 
process within the reach of firms wishing 
to do cold forging on a small scale. 

The two tools have been designed as 
complete self-contained units. The 
cropping-flattening tool (upper _illus- 
tration) is mounted on a common base- 
plate with both the bar feeder and the 
transfer mechanism for feeding the 
cropped parts to the flattening station. 
The three-stage forging tool (lower 
illustration) is an in-line arrangement of 
three invididual cold-forging tools and 
also includes the necessary transfer 
mechanisms. The punch plate and die 
bolster can be connected by dowel bars, 
thus enabling the tool to be assembled 


CONTROL 
EQUIPMENT 


Ultrasonic 


HE range of Perram industrial control 
equipment has been extended to 
include an ultrasonic unit. 

This can be used in a similar manner 
to the maker’s photo-electric equipment 
except that it uses high-frequency sound 
instead of light. It is claimed to be 
suitable for many applications where 
photo-electric control is not entirely 
satisfactory. The frequency used is in 
the region of 45 Kc/s, and the wave- 
length is approximately 4in. Because 
of the comparatively long wavelength 
the operation of the equipment is un- 
affected by fog, smoke, or mist. Pro- 
vision is made within the unit to 
eliminate spurious operation. The 
maximum beam length is 25 ft. 

By using modular construction it is 
possible to obtain a wide range of 
potential control facilities. Suggested 
possible applications include use as level 
controls, for liquids, solids, and materials 
such as textiles or granular plastics. 
They are also suitable for film processing, 
as conveyor controls. for counting and 


increases the additional force closes a 
valve, which allows the output pressure 
to increase. When the input pressure 
is balanced the relay becomes an accurate 
1:1 transmitter. Action times of from 
0-2to 20 mincan be obtained. Associated 
Electrical Industries Limited, PO Box 1, 
Harlow, Essex. 


and adjusted in the toolroom before being 
fitted fully-prepared to the press as a 
complete unit. Experience is reported 
to have shown that the short time lag 
between operations improves the con- 
ditions of deformation. Production rate 
is 30 to 75 strokes per minute. Cold 
Forging Limited, Sunbury, Middlesex. 
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batching, and may be employed as door 
controls or intruder alarms. 

The equipment is completely transistor- 
ized, and is suitable for operation from 
either 12V dc or 200/250V mains supply; 
other voltages can be provided for. 
Tyer and Company Limited, Perram 
Works, Merrow Siding, Guildford, Surrey. 
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HOT PRESS 
MARKING MACHINE 


Heavy Duty 


(CAtteD Model T-5, this heavy-duty 

hot press marking machine is semi- 
automatic. It has a positive marking 
area of 12 in by 10 in. 

It is claimed that the variables of the 
process, viz: pressure, dwell-time, and 
temperature are pre-set and accurately 
controlled; the machine has also the 
ability to compensate for variations in 
the thickness of materials. There is a 
vertical head movement of 2}4in to 
allow the operator an unobstructed view 
of the work; this also facilitates feeding 
and prevents preheating of the foil. 

The head and base units are designed 
as self-contained sections. The head 
unit houses the foil feed, heater head, 
and control mechanism. The base unit 
contains the main pedestal support and 
slide feed table, which may be raised and 
lowered through 6in. With the units 
combined, as illustrated, the height 
clearance of the machine is from 0 to 
6in with, it is reported, very easy 
adjustment. To obtain greater height 
clearance a section may be inserted 


ALL-METAL SEAL 


For Static and 
Dynamic Duties 


APPLICABLE to valves, actuators, and 

fittings of hydraulic, pneumatic, 
and hot-gas systems, the Bar-X all-metal 
ring seal is claimed to solve a wide 
range of static and dynamic sealing prob- 
lems. 

The seal is applicable where operating 
temperatures and pressures are within 
the general range of —455°F to +1,200°F 
and 0 to 6,000lb per sq. in respec- 
tively. It is claimed that this type of 
seal may be used repeatedly and is as 
light, or lighter than, 0 rings of compar- 
able size. The range extends from 4in 
internal diameter to any required size. 
Standard seals are up to 3 in for static 
applications and up to 2 in for dynamic 
applications. They are said to be 
suitable for a wide range of materials; 
successful applications include those 
with fuel, cryogenic and exotic fluids, 
and chemical systems. 

The makers state that the seal is 
geometrically stable, being unaffected 
by direction of motion or pressure, and 
it is not sensitive to extreme changes of 


TRANSISTOR LEAD 
AMPLIFIER 


For Aircraft 


T° ENABLE headsets of aircraft radio» 
with electro-magnetic type micro- 
phones, to be used in equipment designed 
for carbon microphones, a small transis- 
tor lead amplifier has been developed. 

This amplifier is claimed to be a simple 
and effective means of securing fleet 
standardization between receivers and 
headsets. The amplifier is a fully- 
stabilized two-stage transistor unit, 
mounted on insulating board and con- 
tained in a moulded-plastic box. It 
incorporates a four-way jack socket to 
match the headset plug and a jack plug 
of a type suitable for the aircraft installa- 
tion. Plugs which can be incorporated 
include NATO 4-way AM type 671, 
10H/18575, P.O. type 609 twin jack, 
PL68 and PL55. Other types of plugs 
can be supplied to comply with special 
requirements. 

The output is 1:0 V into 240 Q at 
1,000 c/s; consumption is 7-5mA at 
22 V dc. Sensitivity is 2mV for 0-6 V 
output. The frequency response is 
within 2 dB 300-7,000 c/s and frequency 


between the units. Thus there js 
virtually no height restriction on the 
machine. Since all the working parts 
are in the head unit it is suitable for use 
with automatic-feed units and conveyor 
systems. Phillips Brothers and Ellis 
Limited, 11-13 Charterhouse Buildings, 
Off Goswell Road, London EC]. 


pressure. In addition to remaining 
rigid under all dynamic conditions, the 
seal is reported to be proof against 
weather, salt spray, and fire. It is 
resistant to solar or nuclear radiation. 
Efficiency is said to increase with use. 
Aero Controls Limited, Industrial Estate, 
Weedon Road, Northampton. 


range 200-10,000 c/s. The compass safe 
distance (the distance from a compass 
causing a maximum deflection of 1° of 
the needle) is 3 in. The climatic grading 
is BS G.100 Grade 1. Dimensions are 
34in by 2in by lin. The weight 1s 
approximately 40z. Airmed Limited, 
Harlow, Essex. 








NEERING 15 September 1961 : 345 
cau " New Plant and Equipment 


TOGGLE SWITCHES ‘ CHLORIDE METER 


Various Control 
Arrangements 

























































Automatic Determination 
in Aqueous Solutions 


ITH both medical and _ industrial 
applications, the EEL chloride 
meter automatically determines the 
quantity of chloride in aqueous solutions. 
Quantities, in the case of the industrial 
model, can be expressed in units such as 


Jrtnopucee recently, a new range of 
e switches meets MOA speci- 
fications for these switches, and exceeds 
the requirements of the equivalent ISO 
and BSI specifications. : 
Four basic units are available—one, 





two, three, and four pole—each fitted iNG _ mg Cl/litre. In this case a sample of 

with heavy-duty contacts capable of 10ml is required for each test and the 

switching 20A resistive at 28V dc. All : range of the instrument is of the order 

versions can be fitted with a variety of snap action. If the dolly is operated of 10-500 mg Cij/litre. a small potential at the indicator elec- 

contact arrangements. The operating slowly the contact pressures remain at Two silver generating electrodes are trodes which are connected to a relay 

dolly can have three positions—up, maximum until the dolly reaches its mounted, together with two pairs of meter. A stabilized dc supply is also 

central, and down—or two positions, critical point after 12° movement. indicating electrodes of the same fed to the meter relay in opposition 

the latter being any pair of the three A further 1° movement will cause the material, in a hinged arm which can be__—to_this potential, thus maintaining a 

positions. Normally the dolly will contacts to change over, as the mech- raised or lowered above the test platform. zero reading on the meter. 

remain at the setting at which it is anism includes a secondary positive Operating procedure is to place the When all the chloride has been 

released, but it can be fitted withaspring drive capable of breaking a light weld sample on the test platform and switch _ precipitated, the free silver ions in the 

return to central operating from either between the contact faces. on. Theelectrodesarethenloweredinto | sample cause a sudden increase in the 
: or both sides. A further variation to the Switches in the range are all of compact the sample and measurement may be potential at the indicating electrodes. 
" lever movement is the fitment of a dolly _size, the dimensions of the four-pole commenced. A fully-stabilized power This operates the meter relay to switch 
he which will lock at a selected setting until version being 1-3 in square and 1-5in pack passes a current throughthe sample _ off the instrument and the results are 
+ raised and held againstitsloading spring, deep. Single-hole mounting is available via the two generating silver electrodes. | shown directly in whatever units have 
” this takes a pull of about 341b. The in two forms, the conventional back-nut Silver ions are released from the anode _ been chose. The weight is 22 1b and the 
“s locking action can be applied to any mounting, and sealed panel mounting and combine with the chloride ions in size 16in by 1lin by9 in. Evans Electro- 
lis one, two, or three settings. with an annular mat. Dowty Electrics the sample to form silver chloride, which selenium Limited, St. Andrews Works, 
is, The mechanism operates with a decisive Limited, Tewkesbury, Gloucestershire. | is precipitated. The flow of ions produces Halstead, Essex. 


BACK DIGGER 


Hydraulically-Operated 
Attachment 


AIR COMPRESSOR 


Compact and 
Easily Portable 


T# redesigned 23P100 Mark Il 

Hymatic-Hydrovane mobile com- 
pressor is intended to provide a compact 
highly-mobile unit. 


[NtTRopucED as additional equipment 
for the Fiat FL4 40 hp front-end 
loader, a new back digger is now avail- 
able. 
This new attachment is claimed to 








Produced particularly to meet the 

needs of building contractors, local give maximum adaptability for ail types 

authorities, and public-utility under- , of trenching, digging, and dredging. The 

takings, the compressor weighs only : hydraulically-operated digger, of all- 

4101b and is compact enough to be welded construction, is fitted at the rear 

carried in a barrow hoist or passthrough _ claimed to require little maintenance. of the tractor in place of the ripper and existing masonry, and the completion of 

astandard doorway. It is claimed to be Output is said to remain constant with the two items can be exchanged in foundation trenches without risk of 

especially suitable for powering pneu- use so no allowance for falling off is 90 minutes. The machine can still be damage to previous work. 

matic tools at small sites and for factory required when selecting tools. There is used as a front-end loader with the The boom and dipper stick have a 

maintenance away from shop airlines. a built-in pressure gauge, safety valve, digger fitted. combined reach of 13 ft 8in from the 
* With a displacement of 23 cfm and a and an automatic pressure control The main frame is fitted with two slewing pivot and can rotate through 
x working pressure of 100 lb per sq. in the adjustable to give delivery at any required hydraulically-operated stabilizer feet 185° when mounted at the centre of the 
é unit is able to operate most hand-held pressure. which support the unit when it is working main frame or 200° when mounted at 

pneumatic tools, including hammer Drive is direct from a JAP two- but are rapidly retractable for movement the side. The maximum digging depth 
drills capable of boring up to 1fin cylinder four-stroke 8 hp petrol engine. of the tractor. They also raise the main is 12ft. The greatest height for face 
: diameter holes in brick and concrete. The compressor, which is air cooled, is frame and the unit from the operating quarrying is 10ft 2in above ground. 
t Alternatively, up to three large spray said to be vibration-free and particularly position to the travelling position at the On side slopes of up to 10ft the 
+ guns may be fed. quietin operation. The 23P 100 Mark II completion of the work. Three positions hydraulic stabilizers enable the operator 
: The frame is robustly constructed from is 60in long, by 26in wide, and has are previded for the digging unit, to keep the digger vertical and dig plumb 
¢ steel tubes and lends itself to ease of a height of 34in. The Hymatic Eng- viz. central, and right and left sides. side walls. Mackay Industrial Equipment, 
“ handling, including hoisting. The com- ineering Company Limited, Redditch, This feature, it is reported, makes Limited, Central Way, Feltham, 
: pressor is of the oil-sealed rotary type, Worcestershire. possible accurate trenching adjacent to Middlesex. 
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MEDIUM-POWER ihre ons aan SPOT-WELDING 
SILICON DIODES ieee ee =| EQUIPMENT. 


High Voltage Up to 12 swg 


Oo new series of high-voltage 

' medium-power silicon diodes have 
: recently been produced. 

These semi-conductors have voltage 

Tatings considerably in excess of diodes 








K.Xown as the Bren Weld, this welder, 
built in America, is now marketed 

in Britain. 
Essentially it is a spot welder, working 
on the arc-weld principle. The heat is 








: hitherto available. Of robust con- concentrated in a very small area by 
: struction, they are claimed to be ideally means of a nose guide shield. This is 
; suited to many forms of power conversion ; said to eliminate the danger of distortion 
Where size, weight, efficiency, and resulting from heat buckling. A major ; 
economy are of prime consideration. instantaneous forward voltage at rated advantage claimed for this equipment is current. No resetting is necessary 
In each type the junction is enclosed current is 1:1V. The forward current its portability. It consists of a gun between welds, which is of importance 
within a glass and metal housing, using _ rating of the SxBR25 series is 30A and weighing 241b connected by a flexible on production work. The versatility of 
glass/metal seals; a new press seal the peak reverse voltage ranges up to lead to a transformer which weighs the gun can be extended by using alterna- 
Provides hermetic encapsulation. To 1,500V. Maximum stud temperature is 41 lb. tive nose shields. : 
allow mounting of a suitable heat sink, 140°C while the peak reverse leakage Welding is done from one side of the The Model 90 gun is used with a 
4 tin or } in UNF stud base is provided, current is 20mA. The instantaneous workpiece. It is reported that sound Model 90 Power Pac, measuring 84 in 
which also furnishes the anode termina- forward voltage is 1-25V. welds can be produced between sheets of by 12in by 12}in, which incorporates 
tion. The cathode terminal is an Both types are characterized by liberal up to 12 swg and that the equipment will the Transoidal transformer. The wind- 
: insulated flexible lead connected to the overload capacity, the SxBR8 will with- weld a sheet of up to that thickness to ings of this are double-glass insulated, 
‘ Junction through the glass/metal seal. stand 65A for 0-01 second and the steel sections of unlimited thickness. varnish impregnated and baked. It hasa 
; The SxBR8 series is rated ata forward | SxBR25 is capable of withstanding 200A The 90 Auto Spot gun, illustrated, is range of five heat settings. This power 
; current of 18A with peak reverse voltages for the same period. Each series is fully automatic in terms of feed, time unit can also be used for standard arc 
: of up to 1,500V. They may be operated available in voltage ratings of 100 to control, and resetting. A time-control welding on a 20 per cent duty cycle. In- 
. at stud temperatures up to 140°C.  1,500V peak. Westinghouse ‘Brake and dial on the gun predetermines the for- _ put current is 240V 15A 50/60c/s.  E. P. 
The peak reverse leakage current is not Signal Company Limited, 82 York Way, ward travel of the electrode and this in Barrus (Concessionaires) Limited, 12-16 





greater than 10mA and the maximum London N1. turn limits the time cycle of the welding Brunel Road, London W3. 
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Oil Loading Units for Off-Shore Wharf 


Faced with the problem of providing a deep water 
terminal for large tankers which could not be 
accommodated up-river at Fao, the Basrah 
Petroleum Company opted for a piled structure 
in 7 ft of water 20 miles off-shore in the Arabian 
Gulf. 

The terminal has an overall length of 1,300 ft 
and consists of a main central “ island,” from 
which all loading operations are controlled, and 
two smaller structures, one on each side of the 
“island,” and connected to it by bridges. 
The island platform is 400 ft long and 230 ft 
wide. 

Full allowance had to be made for loading 
tankers under tides which caused the vessel to 
range and drift; in addition, provision had to be 
made for the relative change in height between 
the ship and the platform because of tide and 
change in draught while loading. It was also 
specified that whatever oil handling equipment 
was used it should be controllable by the 
minimum number of men. Four oil loading units 
have been supplied, designed by Rendel, Palmer 
and Tritton, and made by Woodfield Rochester 
Limited. The four units are located on the 
main platform, two for each of two berths. 


The maximum loading capacity at each of the 
two berths has been laid down as not less than 
7,000 tons an hour. 

The loading units are shown in the illustration. 
Each unit comprises a counterbalanced boom of 
all-welded construction pivoted on a tubular 
column which is bolted down to the deck and, 
at its upper end, is fitted with a ball bearing slew 
ring that allows the boom to be luffed to 70° 
above the horizontal and 40° below, and to 
slew 55° either side of the centre. In general, 
electro-hydraulic drives have been adopted. 

The main crude oil transfer pipes comprise a 
20in diameter riser within the main column, 
bifurcating into two 14in diameter tubes 
forming the outer lower members of the boom; 
these two members converge at the head of the 
boom through swivel elbows from which are 
suspended the two 12in diameter smooth-bore 
loading hoses. Each of these hoses is 45 ft 
long and ends in a swivel joint and elbows for 
connection to the tanker manifold. The 20in 
risers incorporate two stainless steel bellows 
joints to accommodate thermal expansion of 
the pipes as well as the joints to permit swivelling 
and luffing; these joints are also the main 


structural pivots. Provision has been made for 
easy replacement of the swivel seals. 

The equipment is designed for a normal 
operational wind load of 741b per sq. ft and 
locks are provided between the boom heel and 
the main column to withstand gales of 120 mph, 
The storm locks carry electrical switches to 
immobilize all motions while the locks are 
engaged. 

Rendel, Palmer and Tritton, 
London SWI. 

Woodfield Rochester Limited, Frindsbury Works, 
Rochester, Kent. 


Victoria Street, 





Defeating Corrosion in Buildings 


Corrosion rates of steel have been found to be 
33 times greater in Ottawa than in Norman 
Wells in the far north of Canada. This is 
believed to be accounted for by the fact that 
temperature is an important factor in the 
corrosion of steel and that the northern localities 
have a lower sulphur dioxide pollution and 
perhaps a shorter wetness period. Certainly, 
steel used in the far north does not require the 
protection that is necessary in the south. 

This is one of the points made in a new 
Canadian Building Digest, Corrosion in Buildings, 
by P. J. Sereda, issued by the Division of Building 
Research of the National Research Council in 
Ottawa. 


Dealing with the corrosion of metals on the 
exterior of buildings, the author of the digest 
states that faulty design is the first major factor 
leading to the corrosion of iron and steel. 

Air pollution by sulphur dioxide derived from 
the burning of coal is a serious factor in corrosion. 
A chimney located on top of a building can 
release high concentrations of sulphur dioxide 
and expose roofing and flashing on adjacent 
buildings to very severe conditions. Such a site 
has been found to exhibit a sulphur dioxide 
concentration twenty times greater than the 
average for the surrounding city. 

Structural steel usually accounts for the 
major portion of metals used in buildings; 


fortunately, however, it is often buried within 
the construction and is shielded from the out- 
door environment by roofing and cladding, and 
indoors by the finishes and decoration. Rein- 
forcing steel and prestressing wires form a large 
proportion of the metal content of buildings, 
but the conditions within bulk concrete are 
favourable to steel, so long as the concrete is 
sound and there is adequate cover. An exception 
is where calcium chloride has been used as an 
additive when the concrete has been placed in 
cold weather. In these conditions, severe 
corrosion has been observed, both of steel 
reinforcement and of aluminium conduit buried 
in the concrete. 





Economic Mooring 


A single point loading berth for ocean going 
tankers is being successfully operated at the 
Miri oil field, Sarawak. It is believed to be the 
first of its kind. 

The increasingly large size of tankers poses 
many problems, not the least being safe accom- 
modation and adequate handling facilities in 
port. These problems are best solved by 
properly constructed wharves or jetties in 
sheltered harbours that are fully equipped. 
Occasionally it is impossible or economically 
prohibitive to provide such accommodation. 


for Ocean Going Tankers 


to study the feasibility of operating single point 
tanker loading/discharging terminals in open 


Hitherto, when such circumstances have 
arisen, multi-point moorings have been used, 
often a considerable way off-shore, to secure 
the tankers while they load or discharge their 
cargoes through submarine pipelines. Such 
an arrangement cannot provide good accommo- 
dation for all sizes of vessel, nor does it give 
good berthing for any vessel at all states of 
the tide. 

For these various reasons, and to keep pace 
with the growing size of tankers, companies of 
the Royal Dutch/Shell Group began in 1953 


seaways. The concept was that, at such a 
single point mooring, a ship could lie moored to 
a buoy by the bow only, her hull thus always 
presenting the line of least resistance to tide 
and weather forces, and could load or discharge 
her cargo through floating pipelines. 

Extensive model tests were carried out in the 
Netherlands Ship Model Basin at Wageningen, 
Holland, in 1957 and 1958, and these showed the 
concept to be theoretically sound, 

The prototype buoy—27ft in diameter, 
weighing 65 tons, moored by eight 10 ton 
anchors and equipped to handle two grades of 
oil through three 12-inch floatingpipelines—was 
delivered to Sarawak in 1959 where, after 
extensive testing during 1960, it was decided to 
bring the buoy into operational service, first 
as a bunkering/diesel oil loading berth. 

The buoy was built by Werf Gusto, Holland, 
in consultation with Shell marine and engineering 
advisers. The tanker berth is owned and 
operated by Sarawak Shell Oilfields Limited, of 
the Royal Dutch/Shell group, and caters for the 
simultaneous handling of crude oil and bunkering. 
Experience on bunker service earlier this yeaf 
showed certain modifications were desirable 
and the buoy was taken out of service in May 
and re-laid in June. It is now back in ful 
operation and the results are encouraging. 
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Approach Spans 
for the Medway Bridge 


On Tuesday, 5 September, the first of the precast 
prestressed concrete beams for the approach 
span of the M2 Medway bridge was launched. 
The work in progress is illustrated above. These 
beams are precast on site and vary between 
100 ft and 135 ft in length and weigh between 
130 and 195 tons. 

The contractors for the work are J. L. Kier 
and Company Limited in association with 
Christiani and Nielson Limited; the consulting 
engineers, Freeman, Fox and Partners. 


Boring Under Railway 
Saved “ Four Figure Sum” 


A 14in diameter bore, steel lined, was recently 
driven under a railway embankment near Ipswich 
in under five hours without interrupting the rail 
traffic. The contractors, Biggs, Wall and Com- 
pany Limited, used a Taylor-Salem earth borer 
to do the work, so enabling two sewers, one on 
each side of the railway, to be joined. Though 
a relatively shallow drive, the top surface of the 
embankment was not disturbed and no speed 
restrictions were imposed. 

The alternative to boring would have involved 
laying bearer beams under the tracks, excavating 
a trench before laying the pipe and then back- 
filling, paying especial care to get good con- 
solidation. Apart from the fact that such an 
operation could not have been started immedi- 
ately, the work would have taken a matter of 
weeks—instead of half a day—and speed restric- 
tions would certainly have to be imposed. 
Though no one has been prepared to quote a 
figure for the saving involved by boring, it is 
reported as being a “ four figure sum.” 

The machine was operated on this occasion 
by the manufacturers, F. Taylor and Sons (Man- 
chester) Limited, of Salford, acting as sub- 
contractors. Taylors are a member of the Steel 
Group of companies. 


Aircraft Hangars 
and Covered Arenas 


The suspended cantilever hangars developed by 
the Erwin-Newman Hangar Company of Texas, 
are usable without modification for any covered 
area where a large unbroken floor space is 
required—whether it be for a factory or a sports 
arena. The United Kingdom concessionaires 
are the Anglo-American Hangar Company, 
436 Grand Buildings, London WC2. 

The basic structure for these buildings is a 
plane steel frame comprising a pair of columns at 
the back and a cantilever span up to 200 ft long; 
within broad limits there is no restriction on the 
height of the roof. The building, whether it is a 
hangar or not, is made by repeating the frames 
at regular intervals along the length, with purlins 
and stringers to carry the roof covering and the 
wall cladding. Standard steel sections are used 
for the frames and the covering may be asbestos, 
galvanized steel or light alloy sheet. 
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For hangars, the front may either be left open 
or folding concertina doors can be hung from the 
front of the roof. The space at the back 
between the columns can be used for offices, 
stores or workshops. 

For factories, two cantilever frames can be 
built nose-to-nose facing each other—to give a 
clear uninterrupted floor space up to 400ft 
wide. As for the hangars, there is no limit to 
length of the factory since the frames can be 
repeated as often as space or demands require. 

For covered arenas, the frames can also be 
built face to face, and the ends can be closed in 
the traditional way by semi-circles. The same 
plane frames are used at the ends, radiating from 
a centre pin. The rear columns of the frames, 
instead of containing offices or workshops are 
used to support the rising tiers of seats, with 


dressing rooms and other accommodation 
below. 
Rail-Mounted 


Duct Piling Equipment 


The civil engineering department of the North 
Eastern Region has recently put into service a 
new rail-mounted hydraulic piling machine. The 
machine has been built to drive 8in square 
precast reinforced concrete piles at regular 
intervals of 274 ft along railway embankments 
to support prestressed concrete cable ducts; the 
ducts carry signalling cables along much of the 
main line on the region. 

Two pile driving units are mounted at 274 ft 
centres on a 46ft long bogie bolster wagon. 
One unit is shown in the foreground of the 
illustration. 

Each unit consists of a slewing ring mounted 
on the strengthened wagon frame. The box 
section rotating platform carries an A-frame 
and is powered by a Derisine hydraulic motor; 
the platform can rotate through 90° to each side 
of the wagon. Channel sections have been used for 
the main frame, the jib and the leaders. Hydrau- 
lic motors retract the leaders to the travelling 





One of the piling units ready for 
operation. 





position along the line of the wagon. A 1 ton 
drop hammer is used to drive the piles. S 

The main power unit is a Ruston air-cooled 
diesel built on the wagon mid-way between the 
two piling units. This engine drives twin 
hydraulic pumps delivering 28 gallons per minute 
at 1,000 Ib per sq. in to the main motors on each 
unit. All the hydraulic motors are interchange- 
able to assist maintenance and to cater, within 
the machine, for the eventuality of motor failure. 

Each piling unit is separately controlled from 
a cab built at the end of the wagon. Within the 
cab is a bank of seven Dowty four-way valves 
for operating the hydraulic circuits. 

Flood lighting for night working is provided 
by a 1 kW generator driven from the main engine. 
The piling unit is used in conjunction with Hiab 
“lorry loader” hydraulic cranes mounted on 
adjacent wagons which carry the piles to be 
driven. The Hiab cranes are also mounted at 
274 ft centres so that the piles can be dropped 
off at the correct positions ahead of the piling 
machines. 

The whole equipment is manned by a crew of 
eight and piles are driven at the rate of 16 to 20 
an hour. The equipment has been developed 
under the direction of the regional chief civil 
engineer and built in the regional workshops at 
York. 


Cand CA 
Offer Computer Service 


The Cement and Concrete Association are now 
able to offer a computing service in addition to 
model testing for structural designers. 

The association have installed a Ferranti 
Sirius computer and tape editing equipment at 
their Wexham Springs research centre. For the 
most part the computer will be used for pro- 
cessing data for the association’s own research 
and advisory work, but when the machine is 
not occupied in this way, the association will be 
willing to make it available to others at the 
standard hire charge of £25 an hour for normal 
work and at reduced rates for research and 
development work on concrete. It will not be 
possible for the association to supply a pro- 
gramming service, but advice on the preparation 
of programmes may be available. 

Arrangements for the use of the computer 
and the model testing service should be made 
through Mr. R. E. Rowe, head of the Design 
Research Department, Cement and Concrete 
Association, Wexham Springs, Stoke Poges, 
near Slough, Buckinghamshire. 


Vibrated Concrete 
in Road Slabs 


The maximum thickness of concrete road slab 
which can be properly compacted by a vibrating 
machine is related to the product of three factors: 
the amplitude of vibration, the number of 
vibrations transmitted to the slab—that is the 
frequency of vibration divided by the forward 
speed of travel of the compacting machine—and 
the force on the concrete. The shape of the 
shoe also has an effect on the compaction. 

These points summarize the recent work at 
the Road Research Laboratory on this topic and 
are given in the annual report of the director, 
Road Research 1960 (7s). 

The depth of good compaction was also 
found to be greatly affected by the workability 
of the concrete and the existence of a stable 
base. The amount of uncompacted concrete 
was found to increase as the workability was 
decreased, but the investigation showed that 
there might be an optimum workability for 
concrete that is compacted by vibrating beams. 

The maximum thickness of slab that can be 
compacted throughout its depth is greater than 
the depth of good compaction in a very thick 
slab, because when the concrete slabs are laid 
on a stable base there is some reflection of the 
vibration from the base. 









Special Article 


15 September 1961 ENGINEERING 


e—"——., 





New Power for the Under-developed Areas 


By E. W. Golding, O.B.E., M.Sc.Tech., M.1.E.E., M.Am.1.E.E. 
The Electrical Research Association 


Increased power supplies at 
low cost are vital to the under- 
developed areas, but large 
capacity stations are not ap- 
propriate. Interest is growing 
in geothermal steam, wind 
power and solar radiation. 


oe 500 delegates from more than 70 countries 
have attended the United Nations Conference 
on New Sources of Energy in Rome from 21 to 31 
August. The underlying theme was the practical 
application of new, and locally available, 
sources of energy to aid developing countries 
which are at present deficient in power supplies. 
It was organized by the Department of Economic 
and Social Affairs of United Nations perhaps as 
a counterpart, on a somewhat smaller scale, of 
the Geneva conference on the peaceful uses of 
atomic energy, and in recognition of the fact 
that nuclear power can have little immediate 
significance for the under-developed areas. 

The first, general, session was under the 
chairmanship of Sir Vincent Z. de Ferranti, 
chairman of the International Executive Council 
of the World Power Conference. There were 
eight papers giving general reviews of the present 
situation in relation to energy supplies and their 
utilization, with particular reference to the 
developing countries. Father E. S. de Breuvery, 
director of the Resources and Transport division 
of the UN department of Economic and Social 
Affairs, presented an excellent report covering 
the salient facts. He made the point that the 
present rate of world energy consumption is 
about 4,000 million tons coal equivalent per 
annum for conventional commercial energy 
sources alone and this total can be increased by 
some 15 per cent if “‘ non-commercial ’’ sources 
(mainly agricultural wastes and wood) are 
included. This means that the global average 
per head of population is equivalent to 1-6 tons 
of coal. It may surprise people in the industrial- 
ized countries to learn that in Latin America, 
Asia, and Africa, these non-commercial sources 
still represent between one-third and one-half 
(in some countries three-quarters) of the total 
energy consumption. 

The per capita consumption of energy in 
different parts of the world varies widely and 
there is a ratio of at least 30:1 between the 
highest (USA) and the low values for some 
of the least developed countries. These differ- 
ences are matched by those on annual income 
per capita as was shown by Sir Harold Hartley. 
A few instances are given in the following table, 
which includes countries at the upper and lower 
ends of the scale. 

Although the magnitude of these two elements, 
income and energy consumption, cannot be 
clearly isolated as the cause of, or the effect of, the 
other, they are certainly closely related and the 
availability of energy is absolutely indispensable 


Table: Energy and Power Consumptions Compared. Data are 


for the year 195 





per capita annual 
| consumption of 
energy, of all kinds, 
(tons of coal 
equivalent) 


per capita 
annual income 


Country 
(US dollars) 





Burma 
Ceylon .. 
Ecuador 
Egypt .. 
Ghana .. 
India a 
Paraguay 
eru 
Turkey .. 
Australia. . 
Belgium and 
Luxembourg . . 
Canada .. a’ 
Fed. Rep. of 
Germany 
Iceland .. 
Sweden .. a 
United Kingdom 
UaKA. <3. am 


RVSVSSERRV 





SAwAW UW ROSCSOSOSSS 
on . 
wwe 


— i 
AN On 














for any substantial economic development. 
Even the low figures for energy consumption in 
the developing countries are misleading because 
the total of the energy used includes that in the 
towns, in industry, and in main centres of 
population; the villagers use almost none. 
Some 2,000 million people—two-thirds of the 
world’s total population—are without electricity 
supplies and one-half of all mankind is living 
at a mere subsistence level. 


Supply Requirements 


None of these under-developed countries has 
a nation-wide power grid at present and there 
is little prospect of such grids being built. The 
areas within these countries can be divided into 
three categories :—(a) those where a grid, exists to 
connect power stations in industrial and urban 
centres, which in spite of limited connected 
capacities, is sufficient to guarantee continuity 
of supply within a limited area; (6) areas 
having isolated power plants (diesel, hydro- 
electric or gas-turbine), usually of a few hundred 
kilowatts individual capacity, to supply large 
villages or communities but with no immediate 
prospect of inter-connection; (c) areas which are 
“remote ’’, either geographically or from the 
point of view of transport facilities, and in which 
there is no generation of electricity at all. 

For areas in the first category, the “new” 
sources of energy—wind power, solar radiation 
and geothermal energy—which were the main 
concern of the Rome conference, may be 
unimportant unless cost studies can show that 
they could provide power at competitive rates. 

In areas of the second category, where fuel 
costs are high, and where the small capacity and 
low operating load factor of the plants also lead 
to high generating costs (between 2-5 and 7 pence 
per kWh and often even higher) these less 
conventional forms of energy might well be 
useful, and economic, supplementary sources. 
Power from the wind and sun—in the form of heat 
with the latter—could effect fuel saving while, 
if geothermal energy could be exploited, it 
would provide cheap energy. 

For many of the areas in the third category, 
wind or solar energy offer the only prospect 
of a power supply. There can be no doubt that, 
in spite of the need for power to develop these 
areas which are, almost always, agricultural 
areas and are therefore important in the national 
economy, large-scale rural and village electrifica- 
tion will be far beyond the financial resources of 
the countries concerned for a long time. 

The twenty technical sessions were arranged in 
three successive groups—for geothermal energy, 
wind energy and solar energy, with a plenary 
session, to summarize the results of discussions, 
at the end of each group of meetings. There 
were sO many participants interested in solar 
radiation for purposes other than motive power 
that an alternative series of meetings on these 
other topics was run concurrently. 


Geothermal Energy 


Dr. Averardo Chierici, director-general of 
the Larderello Geothermal Company, spoke of 
the 300 MW geothermal generating plant in 
Italy (out of a world total of about 400 MW) 
and stressed the need for more exploratory 
work in other countries. The conference had 
shown that there might be unsuspected geothermal 
possibilities in many other countries which had 
not so far been studied, and it would be very 
helpful if United Nations could assist in the 
preliminary work needed to prove whether 
development was worthwhile. ‘The initial ex- 
penditure for geological and geophysical surveys, 
and for exploratory drilling was high and the 


minimum size for a geothermal power station 
probably approached 1,000kW. The idea that 
much of the issuing steam came from rain water 
percolating, perhaps for many years, down to 
the hot rocks was now being favoured and, if 
it proved correct, this might have a bearing on 
the replenishment of geothermal sources. 


Wind Power 


Wind power developments, which were reported 
from 15 countries, showed that interest ranged 
from the possibilities of small machines for 
water pumping and electricity generation (in 
Japan, Greece, India, Israel and the United 
Arab Republic) to larger machines for remote 
communities and still larger machines (100 kw 
in Algeria, Germany, Great Britain and Hungary, 
200 kW in Denmark and up to 800 kW in France) 
for connection to main power networks. Many 
speakers, including some from Peru, Nigeria, 
the Netherlands and India, stressed the value 
of wind power for up-country areas. 

The general feeling was that enough was now 
known about wind power plants to enable 
installations to be made in considerable numbers 
if the two participants in such developments—the 
manufacturers and the potential users—could 
be brought together. It was suggested that 
United Nations might act as a “catalyst” in 
this matter and might establish, in conjunction 
with interested countries, information centres, 
for both wind and solar energy, in different parts 
of the world. 


Solar Radiation 


In solar energy, progress in the introduction of 
new materials has been good though in some 
directions, e.g. in reducing the cost of solar 
energy collectors, more work remains to be 
done to bring solar devices within the reach of 
villagers in poor countries. It was, however, 
reported that last year hundred of thousands 
of water heaters were sold, in two countries 
alone, at prices ranging from 30 to 100 US 
dollars. The importance of solar cooling in 
hot climates for the storage of foodstuffs which 
would otherwise have to be wasted by village 
communities was stressed, but small units were 
likely to be expensive and communal cold 
stores would be better for under-developed 
countries. Not enough work has been done 
on the solar drying of fish, vegetables and fruit 
which could be very important. Solar distillation 
of brackish water was discussed by Professor 
Julio Hirschmann of Chile, in which country a 
successful large-scale distillation plant was in 
use almost 100 years ago. A number of promt- 
sing types of small stills have been built for use in 
dry areas to provide drinking water. 

Work on the production of motive power, in 
small solar units for electricity generation of 
water pumping, is active along several lines 
including, particularly, solar heat engines, 
thermo-electric converters and photo-electric 
devices. Dr. V. A. Baum of USSR reported 
that, in the direct conversion of solar radiation to 
electricity, the efficiency has been increased 
100-fold within the last 10 or 12 years. 

Solar space heating has occupied much atten- 
tion in USA and some other countries while, at 
the opposite ends of the scale of equipment 
using concentrating solar collectors, are cookers 
and solar furnaces, in which temperatures of 
several thousand degrees centigrade are pro- 
duced. 

There can be no doubt at all that this con- 
ference has greatly stimulated many people who 
have been struggling to evolve means of helping 
the under-developed areas in their quest for 
increased power supplies. 
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Increasing Importance 
of Research 


i iggi industry as a whole is becoming 
more than ever alive to the import- 
ance of research is evident from the 
remarks of company. chairmen and 
from the very substantial sums which 
the larger firms in particular set aside 
for these activities. 

ASSOCIATED ELECTRICAL INDUSTRIES 
Lmitep, who have no‘ fewer than four 
research laboratories, at Aldermaston, 
Harlow, Manchester and Rugby, have 
long recognized the part played by this 
work in the prosperity of their group 
and have now taken the step of appoint- 
ing a director of research for the organi- 
zation as a whole. He is Mr. L. J. 
Davies, M.A., M.I.E.E., who was pre- 
viously director of research to AEI 
(RuGBy) LIMITED. 

Mr. Davies was educated at Oxford 
under an open exhibition in natural 
science and was awarded a Crompton 
premium (with joint authors) by the 
Institution of Electrical Engineers in 
1942 for a paper on the fluorescent 
lamp. He received the C.B.E. last 
year. 

His new appointment has been made 
with a view to ensuring a coherent 
research effort by the group, and in 
order to make the most effective use of 
the resources and scientific ability in 
their various laboratories. He will be 
responsible for the direct supervision 
of the four AEI research establishments 
and will report to the AEI board of 
directors through Sir Cecil Dannatt, 
the group’s vice-chairman. 

The AEI research programme pro- 
vides a research service to meet the 
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This company operates a small works 
well placéd for the central market in the 
North Island and plans are in hand to 
double their present capacity of 50,000 
tons a year by the installation of a rotary 
kiln. Plans are also in hand to construct 
a new works near Geelong in Australia. 

In spite of the fact that nearly 41 per 
cent of the home trade tonnage of 
cement was delivered in bulk, for which 
no bags are required, almost 111 million 
bags for cement carrying were made at 
Blue Circle works. It is impressive, too, 
to learn that the group’s products are 
exported to over 150 countries through- 
out the world and that, in 1960, no less 
than £8 million of foreign currency 
was earned. 

Producing companies comprised in 
the group are ASSOCIATED PORTLAND 
CEMENT MANUFACTURERS LIMITED, 
BRITISH PORTLAND CEMENT MANUFAC- 
TURERS LIMITED, and ALPHA CEMENT 
LimiteD. A brochure, Review of 1960, 
has been sent to the employees and 
shareholders of these firms. 

In a message accompanying the 
Review, Mr. Reiss says that the organ- 
ization can look forward to the in- 
creasingly important role which their 
foreign interests will play in the years 
to come. 


Powell Duffryn’s 
Engineering Problems 


A number of firms are having to adjust 
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Britain join the Common Market, the 
results are expected to be beneficial. 

In the first report of the group since 
the merger, Mr. D. F. Campbell, their 
retiring chairman, tells his shareholders 
that, while the group’s diversification is 
now considerable, their future is in- 
evitably bound up with the future of the 
industries they serve. At the present 
time, the group have good order books 
and, if their plans materialize, the 
results for the current year should not 
be disappointing and the prospects for 
next year are not unhopeful. 

Mr. Campbell, however, stresses the 
fact that the firm’s directors have to 
look further ahead than this, because 
the business is one with a long time 
cycle. The effects of policy decisions 
are often not apparent until two or three 
years after they are made. 

The closest attention is paid, and will 
continue to be paid, to the group’s own 
internal efficiency. Mr. Campbell says 
that their manufacturing plants bear 
favourable comparison at the present 
time with anything similar in the world. 
Provided that they are effectively oper- 
ated, they should be competitive with 
those of any country where the economic 
foundation is similar. 

Thus, as always, it all comes back to 
people; to the men and women who 
really comprise Davy-Ashmore and 
upon whom the success of the group 
depends. For many years past, Mr. 
Campbell points out, both the company 
groupings which now comprise Davy- 





their arrangements to suit a curtailment | 
of their orders. 

PowELL DuFFRYN LIMITED report 
that their subsidiary, PowELL DUFFRYN 
ENGINEERING, are still wrestling with 
the many problems arising from the 
drastic cut-back in the British Transport 
Commission’s orders for the construc- 
tion of railway wagons which, in the 
past, have contributed about one-half 
of that company’s turnover. 

This position has involved the com- 
pany in a complete reorientation of that 
side of their business and in the develop- 
ment of new lines of activity, such as 





specific requirements of their various 
divisions as well as for researches into 
future developments in new fields in 
the physical sciences and technology. 


Cement Without 
Stint 
‘Claims by the BLUE CircLe Group of 
ComPANigEs to be the largest cement 
manufacturing and selling organization 
in the world are hardly likely to be 
challenged. Last year, the group’s total 
cement deliveries amounted to nearly 
10,918,000 tons, inclusive of some 
2,490,000 tons from works overseas in 
which they are interested. In the 
current year they are busier than ever. 
Yet they are now facing the biggest 
expansion programme in this country 
in their history. It is their hope to step 
up their output by a further 1,500,000 
tons a year by the end of 1963. Even 
80, their chairman, Mr. John Reiss, 
considers that the group “ will have their 
work cut out’’ to meet the constantly 
creasing demands for cement in this 
country. 
Abroad, 1960 saw a further expansion 
in the deliveries made by those com- 
panies with which the group are associa- 
ted. Their Nigerian works went into 
Production towards the end of the year 
and, within the last few months, the 
Golden Bay Company in New Zealand 
has absorbed the Waitomo Cement 





the fabrication and erection of oil- 
storage tanks, the manufacture of the 
Dempster Dumpster mobile materials 
handling equipment and general engi- 
neering work, as_ represented, for 
example, by the workshop erected for 
site work at the now rapidly growing 
Spencer Steelworks. 

The group’s chairman, Sir Henry 
Wilson Smith, states that no major 
developments have taken place in the 
case of either Powell Duffryn Engineer- 
ing or POWELL DUFFRYN CARBON 
Propucts LIMITED, although, in both 
companies, there has been a necessity 
to incur expenditure on changes and 
alterations designed to improve their 
equipment and general efficiency. 

The outlook for the group as a whole 
remains satisfactory and profits in the 
current year are expected to be at least 
maintained. 


Long-Term Planning 
a Necessity 


Davy-ASHMORE LIMITED, formed last 
year by a merger of Davy United and 
the Power Gas Corporation, comprise 
a group of companies which supply 
capital goods for a wide range of indus- 
tries in iron and steel, non-ferrous 
metals, oil, gas, chemicals, petro- 
chemicals, edible oils, and so on. 
Growth prospects for the group accord- 





Company by an exchange of shares. 





ingly seem to be well assured. Should 


Ashmore have maintained a consistent 
policy of recruitment and training and 
of encouraging high morale. 


Colt Ventilation 
to Train More Men 


Complete courses of instruction are 
conducted each week at the new training 
school set up by the heating division of 
COLT VENTILATION LimITED, Surbiton, 
Surrey, at the Old Victory Hall, off the 
High Street at Dorking. Here, selected 
pupils are taught the use, installation, 
first firing, maintenance and servicing 









Mr. L. J. Davies, C.B.E., newly ap- 
pointed director of research to Associ- 
ated Electrical Industries. 


This centralized training establish- 
ment became necessary owing to the 
firm’s requirements that their service 
agents throughout: the country should 
be familiar with all aspects of their 
turbo-static heating systems, in order 
to ensure the immediate provision of 
skilled service by local heating contrac- 
tors, as well as from Colt’s own service 
department. 

After the renovation of the hall, its 
central chamber has been turned into 
an exhibition room for the company’s 
heaters, some of them being displayed 
fully fitted up ready for firing while 
others are shown with their casings 
stripped. A smaller room has been 
turned into a lecture theatre and the 
gallery has been set apart for individual 








of Colt turbo-static oil-fired heaters. 





study, films, demonstrations and prac- 
tical work. 

Features claimed for the Colt heaters 
are their small size, light weight and 
low cost. They include Nimonic com- 
bustion chambers, two-stage oil pumps, 
and post-firing purging. They have no 
projections from the casings apart from 
their flues. Seven-inch flues are fitted 
to all models, up to that producing 
400,000 Btu per hour. 


oa, 


A course in progress at Colt Ventilation’s new training school at Dorking. 
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How Polypropylene Sheet 


Since polypropylene sheet be- 
came available about a year 
ago several uses have been 
found for it. Most of these still 
represent trials, but the ex- 
perience may stimulate further 
applications. 


Pourracevizs is a plastic material of scientific 
breeding. Thus when ICI started making 
it last year and Shell announced their intention 
of putting up a similar plant it was not surprising 
that the material suffered advance publicity 
whose general theme was that “ polypropylene 
will replace metals.”’ This did not deserve to be 
taken too seriously. It takes years for a material 
supplying industry to mature and establish a 
distributor and stockist network and as many 
years for users to learn how best to use it. 

Polypropylene sheet is now being made in this 
country by at least two companies, British 
Celanese and Telcon Plastics. They use an 
extrusion process which from experience with 
other plastics like rigid pvc has been found to 
give the toughest product. Both companies 
now claim to be able to supply polypropylene 
sheet up to # in thick although there may be some 
delay in obtaining sizes over Jin. Extrusion is 
a continuous process so that gauges up to and 
including 0-03 in thickness will be supplied by 
British Celanese in reel form either 24 or 48 in 
wide. Unless particularly requested, they cut 
up thicker material into sheets for which the 
standard size is 48 in by 96 in. 

Size for size, polypropylene weighs only about 
one-ninth the steel product. Tensile yield stress 
is quoted at 4,200 lb per sq. in by British Celanese 
but a great deal more testing will have to be 
done to establish whether this will drop rapidly 
on ageing, as occurs with most grades of pve. 
Fillers of one sort or another are added to stop 
cracking and degradation. 

In the early years it will pay to obtain the 
advice of a supplier such as British Celanese to 
get good results. Some uses of this company’s 
product are illustrated here. 

British Celanese Limited, Hanover Square, London 
Wi, 


Photographic Sinks and Tops 


It is possible that polypropylene will make a 
satisfactory and inexpensive sheet material for 
the fabrication of bench tops and sink units. 
For instance, Malvern Engineering of Harlow 
installed 18 variously sized bench tops and sink 
units in the Photographic Group at AERE, 
Harwell, some five months ago. 

Although it is too early to make definite 
statements about this application it does seem 
that the surfaces stay clean in contact with the 
chemicals used for photography. Certainly, 
relative to other plastic materials such as high 
density polyethylene, the material offers quite 
a hard and scratch resistant surface. 

However, because polypropylene—like ll 
other sheet plastic materials—has low thermal 


conductivity, it has a tendency to form domes 
after localized heating, say, from boiling water 
from a tap, and the long term effect of this has 
not been fully assessed. 

For these units, the polypropylene is supported 
by a continuous wooden structure. 


Bleaching Unit 


After trials extending over 14 years, Mather 
and Platt of Manchester are now considering 
the use of polypropylene sheet in a bleaching 
unit where sodium chlorite is the bleaching agent. 

Difficulty in material selection was encountered 
as soon as the textile industry decided to exploit 
high temperature sodium chlorite bleaching 
processes. In equipment such as this J-box, 
cloth is fed continuously in folds into the taller 
side and is removed from the other side having 
been. pushed through in closely packed folds. 
Cloth is preimpregnated with sodium chlorite 
which reacts with steam injected through a 
manifold positioned between the half-way 


If polypropylene is even- 
tually proven to withstand 
corrosion from bleach at 
100° C as is intended for 
this J-box, it will demon- 
strate how close to the 
softening point this plastic 
can be used in certain 
chemicals. 


flanges (not shown here). Chlorine dioxide is 
thus produced at about 100°C and is a very 
potent bleach. It is this chemical which quickly 
destroys stainless steels and which has hitherto 
demanded use of titanium. 

This J-box, which is fabricated by James 
Coates Bros. Limited of Middleton to Mather 
and Platts’ design, stands about 12 ft high and 
is made from 7 in and tin sheet. The flanges 
are 4in or # in thick, made by building up from 
thinner sheet. British Celanese say that the 
strengtheners which are obvious in the illustration 
could be reduced in number or eliminated if the 
same shape were made in # in thick polypropylene 
such as is now available. This J-box weighs only 
44 cwt. 


Filter for Plating Solutions 


The illustration below shows two continuous 
circulating and filtering units which are used 
immersed in plating solutions. They were made 
by Milton and Tuck of Wythenshawe, Man- 
chester, for their own use—from polypropylene 
sheet and tubing. 

This firm has been using pvc for several 


Being Used 


applications in plating equipment. But since 
being supplied with polypropylene about eighteen 
months ago they have found it just as easy to 
fabricate and machine while raising the operating 
temperature about 30°C higher than that for 
pve. Thus some solutions can safely be held at 
about 100° C. 

As well as these filter pumps, the company have 
also made vats for plating. They have found 
that for one particular process involving reduced 
nickel residues, these can be wiped off with a 
cloth where previously tried plastic sheet had 
had to be scraped clean. 


Fume Extraction System and Fan 


This fume extraction system is installed in a 
food preserve factory. It was fabricated from 
sheet polypropylene by James Coates Bros. 
Limited of Middleton. This company also find 
that sheet polypropylene fabricates just as easily 
as rigid pvc while extending the usefulness of 
plastics to temperatures around 100° C such as 
are needed for sterilization. The centrifugal 
fan and its impeller are also made from this 
material. 
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Ferritic Steel 
for Superheater Tubes 


Sandvik Steel Works in Sweden have released 
data on a ferritic steel which they say will be 
produced under the designation Sandvik HT9. 
This steel has been proved by stress rupture and 
creep testing to be substantially stronger at 
elevated temperatures than Sandvik HT7 and 
HT8, they say. 

This material emerged from research work 
undertaken in Sweden to find an inexpensive 
ferritic material for use in superheaters at higher 
steam temperatures and pressures than had been 

ible with HT8 grade. This would permit 
boiler constructors to reduce the amount of the 
more expensive austenitic tubes and then use 
them to the greatest advantage in extremely 
arduous service conditions in the final stage of 
the superheater. 

HT9 is a 12Cr-steel containing Ni, Mo, V 
and W. In Sweden, Statens Vattenfallsverk (the 
Swedish Generating Board) and Svenska Maskin- 
verken are reported by Sandvik to be interested 
in this type of steel. Svenska Maskinverken 
estimates a use of about 20 tons of this steel for 
the end superheater in the boiler Stenungsund III. 
[There is no indication whether this is a poten- 
tial or an actual use in the first report from 
Sandvik in Sweden.] 

Sandvik quote the following composition of 
the new alloy: 





Alloy content, per cent 





© Si Mn P S Cr Ni Mo V W 
Average 0:20 0-30 060 0-030 0-020 12 


0°50 1:0 0-30 0-50 

max. max. 
Limits 0-17 0-15 0-40 » Il 0-30 0-80 0-25 0-40 
0-23 0-50 0-70 12-5 0-80 1-20 0:35 0-60 





The mechanical properties of cold-rolled 
tubes which have been heat treated at 1,050° C 
for 30 min followed by cooling in air, sub- 
sequently at 760°C for 24 hours followed by 
cooling in air are: 





85,000 Ib per sq. in 
114,000 Ib per sq. in 
ws 20 per cent 
220 Vickers 


0:2 per cent proof stress .. 
Ultimate tensile strength .. 
Elongation on 5x dia. 
Hardness... we 





In the following table are stated the 0-2 per 
cent proof stress and the stress rupture strength 
values at elevated temperatures. The creep 
rate tests are still too limited to permit the precise 
statement of values for creep strength, say 
Sandvik, but the creep rupture values are in most 
instances sufficient for determining accurately 
the wall thickness of tubes: 





Test 0-2 per cent Stress rupture strength, 








temperature, proof stress, Ib per sq. in 

°C Ib per sq. in 10,000 hrs 100,000 hrs 
200 63,000 — _— 

300 57,000 — — 
400 51,000 — —_ 

450 47,000 ue a 

500 43,000 40,000 33,000 
550 — 28,000 21,000 
600 — 14,000 9,000 





On heat treatment, Sandvik comment that 
because of the high content of alloying elements 
this steel can be fully hardened even by air 
cooling from austenizing temperature, although 
rather long tempering times at high temperature 
are required to harden it below about 300 Vickers. 
To obtain normal hardness values after welding 
or hot bending the following heat treatment is 
recommended: austenizing at 1,050°C for 
30 min followed by air cooling; then annealing 
at 760° C for 24 hours followed by air cooling. 
For practical reasons, heat treatment after 
welding can be simplified to a single annealing 
operation. 

Sandvik say that hot working, like bending 
and forming, can be carried out at the tem- 
Perature range 1,100 to 850°C. After hot 
forming the material can be cooled in air, but to 
obtain a satisfactory degree of strength after hot 
forming a complete heat treatment is necessary. 

Normal superheater tube sizes are usually 
bent cold. After bending over a small radius 
the material is stress relieved most efficiently at 
700 to 750° C for about 30 min. 

Sandvik HT9 can be welded by arc, argon-arc, 


351 


and flash welding. Gas welding is said to be 
best avoided because of the risk of carburization. 
The hardness of the weld deposit after welding 
is rather high, 550 Vickers, and with thicker 
sections there is a risk of cooling cracks. Pre- 
heating at about 400°C is therefore necessary 
for heavy weld deposits. The temperature can 
be lowered to 200 to 300°C for thinner sizes. 
The temperature of the weld deposit should not 
fall under 100 to 150°C until the subsequent 
soft annealing of the welding zone has been 
carried out. This operation can be done by the 
complete heat treatment cycle. For practical 
reasons such heat treatment is not always 
possible, and a simpler soft annealing may 
therefore be used such as annealing at 750° C 
for 2 hours followed by cooling in air. The 
following filler metals for the welding of Sandvik 
HT9 are recommended: arc welding with coated 
electrodes, Bohler Fox KW 20 MVW;; argon-arc 
with naked wire, HT9. 

Sandvik Swedish Steel Company Limited, Hales- 
owen, Worcestershire. 


All-Purpose Mastic 
Forms Hard Skin 


An all-purpose mastic, claimed to be suitable 
for all general sealing work, has been developed 
by Evomastics, a subsidiary company of Evode 
of Stafford. The company say that this is now 
available in collapsible tube form for the retail 
market at 3s 9d. 

The mastic forms a tough flexible skin around 
any part of the compound exposed to air. 
Should movement be beyond the normal stretch 
properties of the surface skin, it will break and 
re-seal without breaking away from the edges 
or body of the joint, say the makers. A surface 
forms on the mastic within 18 to 24 hours, when 
it may be painted over for decorative purposes 
without discoloration. 

The mastic is recommended for structural 
expansion joints; bedding and pointing wood or 
metal window frames; exterior door frames; 
bedding sills or water bars; rooflights or beading 
glazing; sealing glass bricks or faience facings; 
lap joints of sheet materials such as corrugated 
iron or metal; caulking leaky or draughty window 
frames, leaded lights, and many other applica- 
tions. However, the mastic should not be used 
on bituminous or pitch surfaces. 

The material can be applied to dew-moist 
surfaces, say the makers. Its natural colour is 
mid-cream, but several other colours are avail- 
able. 

Evomastics Limited, Common Road, Stafford. 


Rubber Compounds 
Resist Hydraulic Fluids 


To operators of hydraulic systems for whom fire 
risk is important, the phosphate ester Skydrol 
500A—now in wide use in civil and military 
aircraft—has presented problems in the develop- 
ment of rubber for seals. Precision Rubbers say 
that over the years they have devoted consider- 
able effort to the development of suitable com- 
pounds in this field, and were the first UK 
manufacturers to obtain approval from the 
Douglas Aircraft Corporation of the USA for 
their seals. They have now received approval of 
a further compound from the Boeing Aeroplane 
Company, USA. 

A publication about these rubbers can be 
obtained entitled ‘‘ Skydrol Resistant Rubbers.” 
They are now known as Prescothene rubbers 
and have been developed for good wear, low 
compression set and temperature resistance up 
to 150° C. 

Compounds can now be offered which show 
greater resistance to swelling and softening in 
Skydrol 500A than any rubbers previously 
available. For instance, after immersion in 
Skydrol 500A for 96 hours at 150° C, the rubber 
number B373 gave a volume increase of 8-5 
per cent and a hardness change of minus 7 





points. The retention of tensile strength and 
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elongation after ageing in air and Skydrol 500A 

at 150° C was also good, the makers report. 
These rubbers show moderate resistance to 

DERD2487 and good resistance to iso-propyl 

nitrate and castor-based fluids. 

Precision Rubbers Limited, Bagworth, Leicester. 


Glass Reinforced Epoxy 
for Pickle Cover 


CIBA, makers of epoxy resins, report that a large 
steel company has recently ordered from Parglas 
of Bristol a giant sectional cover for a 400 ft 
long pickling tank. Owing to the highly cor- 
rosive nature of the chemicals used in this tank, 
it was decided to make the cover completely out 
of Araldite epoxy resin and glass fibre. 

The complete cover consists of 37 varying 
sections 8ft 6in wide. The sections which 





were designed by Parglas are of sandwich 
construction consisting of glass reinforced epoxy 
outer skins with an epoxy impregnated honey- 
comb core. This type of construction is said to 
give great rigidity for very little increase in 
weight. The covers were made on matched 
moulds so as to obtain smooth surfaces which 
would not be attacked by crystallization. 

CIBA (ARL) Limited, Duxford, Cambridge. 


* All-Aluminium ” 
Power Transformer 


Aluminium Company of America are testing an 
* all-aluminium”’ power transformer at their 
Massena, New York, works. This is a 20,000 kVA 
unit and was a joint development project of 
General Electric Company and Alcoa. The 
transformer is being used for voltage step-down 
from 115,000 to 13,800 and 6,900 volts. 


Aluminium 





Aluminium Core Clamp 
and Coil Supports 














Except for the magnetic core, interconnecting 
cables and insulating parts, this star-to-delta 
type transformer is reported by Alcoa to be 
made entirely from aluminium; this includes an 
all-welded aluminium tank in 3004-H34 alloy, 
as well as core clamps and radiators in 6061-T6 
alloy (American designations). Its windings are 
said to incorporate aluminium foil in the high 
voltage side and aluminium wire in the low 
voltage side. The radiators are made from finned 
aluminium extrusions welded into aluminium 
headers. 

Aluminium Company of America, 1501 Alcoa 
Building, Pittsburgh 19, Pennsylvania, USA. 
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Method Study Cheaper By Photography 


in recent years, photography 
has been developed as a 
method or motion study aid 
through the use of micro- 
motion and memomotion film 
techniques. Among pioneers 
in this field are the Anne Shaw 
Organization. 


™ use of photography for method study 
analysis is not a completely new concept. 
Indeed, a very ea'ly type of micromotion 
filming was used by the Gilbreths in the early 
days of motion study, and the unit of time 
which they employed, a two thousandth of a 
minute or a “ wink,” is still often used for 
detailed motion analysis. However, micro- 
motion filming techniques are now more 
sophisticated and have been used increasingly 
since the 1940's, particularly by the Anne Shaw 
Organization, and memomotion filming has also 
become significant since its invention in 1955. 

Any objections to the use of filming in method 
study investigations are usually based on two 
misconceptions, namely, (a) that people on the 
shop floor react unnaturally to the presence of 
a camera and (bd) that filming is an expensive 
business. 

It is true, of course, that a camera cannot be 
produced suddenly on the shop floor without 
disturbing the normal routine, but the same is 
true of a work study engineer or any other type 
of direct observer. In fact, most people are 
more at home in the presence of a camera than 
in the presence of a man with a study board or a 
stop watch. Where difficulties may have been 
caused it has undoubtedly been through failure 
to explain the purpose of the film properly and 
fairly. If operators understand the requirements 
of method study filming and are allowed to see 
—and perhaps comment on—the end product, 
they will quickly cooperate by providing natural 
working performances. 


As to the question of cost, film analysis can 
speed up method study to such an extent that 
it is often much cheaper than the cost of direct 
observation studies which, in the case of con- 
sultants, is likely to be at a rate of thirty guineas 
per day. Where long cycle work is concerned, 
memomotion techniques cut filming costs to such 
an extent that they are often something like ten 
per cent of those for normal speed film:. 

This is not to suggest that direct observation 
can be superseded by filming—often, a combina- 
tion of the two techniques is necessary for the 
best results—but filming does offer positive 
advantages, in some circumstances, over more 
conventional work study techniques. For 
example, films can often provide greater detail 
than is possible with an engineer’s recordings 
of visual observation, the more so when several 
related activities are being studied simultane- 
ously.: If necessary, parts of films can be run 
over several times to check observations and, 
further, the recorded activities can be broken 
down in alternative ways in laboratory con- 
ditions. 

Patterns of motion can be rechecked after 
being recorded from the film, and operation time 
cycles can be noed accurately and un- 
hurriedly. A film also provides a_ positive 
record which can be discussed with management 
and operators. 

Seeing these advantages of photography as a 
potential aid to motion study analysis, Anne 
Shaw began to make wider use of it in her con- 
sultancy practice in the late 1940’s. This has not 
been the first time that Miss Shaw has been 
quick to appreciate the value of a new tech- 
nique or a new line of thought. In the 1920's, 
while an undergraduate at Edinburgh, her 
interest in industry led her to switch from the 
mathematics school to industrial psychology and 
social science; shortly afterwards, she went to 
America on a scholarship to become a disciple 
of the Gilbreths; in the 1930’s, she made her 
mark at Metropolitan Vickers’ Trafford Park 





DEFINITION 





SYMBOL NAME COLOUR 


MICROMOTION 


ADAPTED FOR MEMOMOTION 





SEARCH Ivory Black 


The act of locating any desired article 





FIND Gunmetal 


The mental reaction at the end of search 


Operator looking for something 
among other objects 





<> 
<< 
_—> French Grey 


SELECT of other articles 


The selection of one article from a number 





GRASP Madder Carmine 


The act of gaining control of an article 
or maintaining control of it 


Large grasp such as that of crane 





TRANSPORT 


LOAD Mineral Green 


Moving an article from one position to another 


Man or machine moving laden 





POSITION Ultramarine 


Preparing an article for placing it in a 
definite location by turning it 


Such as raising platform or fork lift truck 





ASSEMBLE Dark Violet 


Putting together two or more parts to 
form a combined unit 


‘Making contact in true alignment 





USE Magenta 


Causing any device to perform its 
intended function 


Distinguish between man and machine 





DISASSEMBLE | Light Violet 


Separating two or more parts of a combination 


Larger scale separation 





INSPECT Burnt Yellow Ochre 


Examining or testing a part for defects 
irrespective of how such testing is carried out 


As for micromotion 





PRE-POSITION Turquoise Blue 


Placing an article aside so that the therblig 
‘position’ need not be used in the next cycle 


Usually preparation for next operation 





RELEASE LOAD | Deep Vermilion 


The act of releasing an article hitherto held 


Unusual in memomotion 





—. Olive Green 


The movement of an unladen body member 
from one position to another 


Man or machine moving unladen 





REST FOR OVER- 


COMING FATIGUE| O°ange Chrome 


An approved rest pause 


As for micromotion 





UNAVOIDABLE 


DELAY Deep Cadmium 


A period of idleness which is beyond the 
operator’s control 


During waiting periods in team operation 





oo Zinc Yellow 


A delay caused by circumstances within the 
operator’s control 


As for micromotion 





PLAN Vandyke Brown 


A delay in motion in order to think out 
subsequent action 


Reading drawings, etc. 
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HOLD Mid Chrome 














A prolonged grasp 


Such work as steadying a ladder 











Fig. 1 The symbols, colour codes and definitions used in making up simo-charts with therbligs. The 
column on the right gives adaptations of the classic therblig definitions for use in memomotion. 


factory in setting up their motion study depart- 
ment (meanwhile finding time to marry and raise 
a family); during the war, when Sir Stafford 
Cripps was Ministe- of Airc aft P oduction, she 
wa; his right hand woman on the Production 
Efficency Boad; and then, in 1945, she 
started her own firm of consultants. To her, 
the increasing use of photography is a natural 
evolution in the field of method study. It does 
not change the basic tenets of motion or method 
study but it does improve and extend the ways in 
which the technique can be used. 


MICROMOTION 


This evolution of filming techniques has taken 
place in two stages, first with micromotion only, 
and then with both micromotion and memo- 
motion. Both types are used as comparatively 
fast, and therefore cheap, ways of building up 
simo-charts (simultaneous motion cycle charts), 
using the therbligs devised by the Gilbreths to 
record the purpose of a series of movements, 
These therbligs are defined and colour coded in 
Fig. 1, the definitions given for micromotion 
activities being the classic Gilbreth definitions 
and those for memomotion being adaptations 
of the standard definitions to suit larger scale 
operations. 

Before carrying out micromotion filming in 
a department, some direct observation is 
necessary to obtain an idea of the production 
process and this may mean drawing up outline 
operation process charts. From these direct 
observation studies, the operations to be analysed 
in detail can be selected fairly quickly, perhaps 
because they are bottlenecks or key operations. 

When an operation has been selected for 
micromotion study, it is usual to make studies 
of two or three operators of varying abilities to 
provide comparisons, if such an arrangement is 
practicable. With the operator’s agreement, a 
time counter is placed alongside the operation 
being studied so that times can be read off quickly 
and easily during analysis of the film. 

Most silent films run at a speed of 16 frames 
per second, and during analysis of the completed 
film the methods engineer cranks through it, 
a frame at a time, recording each change of 
therblig and the time of change on a film analysis 
sheet. This sheet is arranged as a two-handed 
chart so that the relationship between the 
operator’s hands is always clear. 

From the film analysis sheet, the methods 
engineer then makes up the simo-chart with the 
time factor on the vertical scale and the wor king 
parts of the operator—usually the upper arm, 
lower arm, wrist, thumb, fingers and palm—on 
the horizontal scale. Therbligs are then filled 
in to indicate the time spent on each activity by 
each part of the operator, using the code colours 
given in Fig. 1. The method study questioning 
sequence is then applied to the simo-chart to 
ascertain whether activities can profitably be 
eliminated, re-ordered, combined or simplified. 

To the trained observer, the colour pattern of 
the coded therbligs conveys a realistic picture 
of the job being studied and, conversely, he is 
able to build up “ possibility ’ simo-charts of 
possible new methods. His experience of the 
time factor involved in the different therbligs, 
together with his knowledge of the job being 
studied, enables him to make a shrewd compara- 
tive assessment of these possible new methods 
and to decide which shall be put to the test 
physically on the shop floor. Therblig analysis 
is obviously possible without photography—and, 
even then, is more detailed than the method 
study process chart—but filming has given it 
much greater detail. 

Micromotion filming techniques are taught 
in the nine-week training course for method 
study specialists run at the Cheadle headquarters 
of the Anne Shaw Organization. Indeed, part 
of the course is concerned with a full micro- 
motion study filmed in the factory of each course 
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Production 
METHOD BEFORE STUDY (Analysis from memomotion film) FINAL PROPOSED METHOD (Combined operation trimming and sealing) 
(a) Trimming (1 cycle) 
--~ Upper r— Upper } - Upper —- Upper 
tower tm — Lower f Am [tower Arm ad - 
— Wrist - Wrist |) -- Wrise r— Wrist 
LEFT HAND ||! Thumb RIGHT HAND (- Thums LEFT HAND | | | Sten RIGHT HAND [;~ Thumb 
ie ris Hires Hirt 
r Fi | r- 2nd Fi |||! p-2nd lhidr-2 
ite a a iter ait ly | p-3rd Finger Hf ara Finger 
1,080 itty Palen 11} |p Palm 0 LLL Palm Ih ti Ihe Patm 
Hilt HH mA | ai Tablet No | from supply 
(1 ib Ben Tobie No f ili nae 
Nall etl Cellophane tuft — 
Previous tablet on tablet No | 8 
1,100 A fers .20 She Sench 20 | To cutter <=> V 
9 = In cutter 9 4B 9 
Ready for cutting a : 
1,120 Seat 40 During cutting 1) = Nn 
9E ==4 Position scissors Tuft wa © central position 
HE for ease of cutting Ww | 
= Tablet No | 
= Sellotape stuck on 
1,140 = ~ Seltoenpe stuck on $f ps ipe 
Nn Actual trimming U 7 Traine?) ‘ To sellotape ee a To disposal receptacle 
1,160 aise, Tablet No | Nn oo \ 
a right hand ag ring aabry wt | Sellotope TY Ba a © supply for next tablet 
a” cut 
is ZA, Tablet No | to bench ~— z 
Lec => On berich (Tablet No 1) 100 | 
(b) Sealing (1 cycle) 
360 | ===] 0 Hold (] U use 
ASG Transport Empty ++ Disassemble 
- 
400 Sellotape dispenser () fS Sellota A Gras sion Naliae God sad Aiaihion 
HE Cutting Ye" sellotape . * a 
Sellotape dispenser NE ‘= Transport Loaded 
— eS “ENGINEERING” 
420 sxxq Soap tablet No | =j F=== t : s : 
=] === Therbligs are still used for recording the job 
= == Fig. 2 Simo-charts of © both the film analysis sheet and the simo- 
=] Gaon present and proposed Chart but they have had to be adapted, as shown 
440 9 = == methods for Cello- in Fig. 1, to cover the wider activities for which 
Sticking on sellotape + Sticking on sellotape Phaning, trimming and ‘™emomotion filming is used. These redefini- 
sealing tablets of soap. tions, however, do not change the essential pur- 
These charts were made pose of the therbligs. A chart drawn up with the 
460 up from analysis of id of memomotion filming can have any number 
eal 777 To bench micromotion films by Of columns to represent men and machines and, 
ae a student on an Anne _ iv fact, is a form of multiple activity chart. 
Soap tablet No | on bench Shaw Organization 
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member and developed to such an extent that, 
invariably, the savings effected by the study 
more than pay the course fees. Fig. 2 shows 
the simo-charts produced by a member of a 
recent course; they p.omise particularly high 
savings and provide a very good example of 
simo-charting. 

The course member was Mr. L. N. Cussons, of 
Cussons Sons and Company Limited, Manchester, 
and the object of the exercise was to simo-chart 
single cycles of work forming part of a study of 
Cellophaning, trimming and sealing tablets of 
fine toilet soap. Since it has not been possible 
to reproduce the therblig colour code, a special 
shading code has been used in the illustration. 

In this study several different proposals were 
explored by means of “ possibility ’”’ simo-charts, 
using data from the original simo-chart (on 
the left), but the chart shown on the right 
showed the greatest possibility of savings com- 
bined with the simplest arrangement of equipment 
and the best prospects of easy learning. Possibility 
simo-charts were used, in particular, to work 
out the comparative merits of a single or double 
Cutting device. Two-handed process charts 
had suggested that a double cutting device 
would be likely to give a higher rate of output 
than a single cutter (itself an improvement on 
Scissors). A comparison of possibility simo- 
charts, however, showed conclusively that what 
might be gained by duplication of cutters would 
be lost through difficulties of simultaneous 
Positioning since considerable accuracy in 
trimming was required. 

Thus, micromotion filming can provide an 
extremely detailed means of analysing the finest 


operator movements, particularly in compara- 
tively short cycle work. With the introduction 
of memomotion filming, it has now been possible 
to extend this type of analysis to longer cycle 
work, perhaps involving a number of operators 
or a complex man/machine/product relationship. 
This method of filming was perfected by M. E. 
Mundel, Professor of Management at Marquette 
University, Milwaukee, Wisconsin, in 1955. In 
the American fashion (“ therblig’” is Gilbreth 
spelt backwards) he has been immortalized in 
the name of the technique, the “mem” in 
memomotion coming from his initials. 


MEMOMOTION 


Briefly, memomotion is micromotion at slow 
speeds. Instead of running a camera at the 
normal micromotion speed of 16 frames per 
second, a special adaptation is made to run it at 
slower speeds of, say, 2 frames or 1 frame per 
second or even one frame per longer period 
selected by the method study engineer. 

At a rate of 16 frames per second a 100 ft 
spool of film lasts only 4 minutes but at, for 
example, one frame per second, the same spool 
will last approximately one hour and thus give 
uninterrupted filming of much longer cycle work. 
Analysis of this type of film is carried out in the 
Anne Shaw Organization in basically the same 
way as for micromotion films though some 
modifications have to be made to handle the 
longer time cycles. For example, the time 
counter in the film is usually replaced by an 
ordinary clock, and the time units on the film 
analysis sheet will be bigger or ‘‘ coarser” than 
for micromotion recording. 


However, it has distinct advantages over 
orthodox multiple activity charting in that a 
camera can faithfully and accurately cover a 
greater number of simultaneous activities than 
the most highly trained of direct observers. 
Valuable work has been done with memomotion 
films, for example, in drawing offices. Some- 
times, where memomotion films have suggested 
detailed bottlenecks, micromotion filming has 
then been applied to particular short term 
activities within the longer work cycle. 

Memomotion filming is also covered on the 
Anne Shaw method study courses and, to obtain 
full benefit from this aid, it is important that the 
method study engineer should be trained to use 
the camera properly and to assess from direct 
observation the most advantageous frame interval 
in filming and the necessary time interval in 
recording. A frame interval that is too long 
might miss important activities in the cycle, 
while one that is too short might bog the analyst 
down in detail and incur higher than necessary 
filming costs. 

Like the other seven member fi-ms of the 
Management Consultants Assocation, the 
Anne Shaw Organization use all the conventional 
work study techniques and they are not doctrin- 
aire about the use of micromotion and memo- 
motion filming. They see the use of films as 
being complementary to direct observation 
studies. Indeed, it seems.that these methods 
of filming can make an important contribution 
to method study but they should be kept in 
perspective as economical aids to, and not substi- 
tutes for, the established work study p inciples. 


The Anne Shaw Organization Limited, Beech 
House, Heald Green, Cheadle, Cheshire. 














On the Shelf 


By Frank H. Smith 


hg is not often that I come up against the 

Copyright Act but when I do it is usually a 
pretty efficacious expectorant. An American 
publication wanted a photograph of my library. 
The best picture I had was taken by The News- 
paper for some supplement or other they did. 
I rang them and explained the position and they 
said as this was wanted for America, the rights 
were held by So and So. I rang So and So and 
they said—let us know the picture number and 
it will be in New York tomorrow and any details 
of fee can be settled there. That be damned for 
a joke said I, I don’t want a fee; it’s my library, 
I allowed The Newspaper to photograph it and 
if that’s the way it is I’ll send another photograph 
and The Newspaper will not even get a mention. 
Oh well, if that’s the way you feel we'll waive 
the usual, providing The Newspaper is men- 
tioned. And there the matter rests, but in future 
I'll take my own photos. I understand that if 
somebody happened to snap me as my braces 
gave way it’s his photo, not mine, to play with. 
You probably knew all this already but it still 
seems damned silly that anybody can play ducks 
and drakes with my predicaments. 

The post-mark Holloway shook me but it 
was my old friend the Islington Public Libraries. 
This month they feature the various morale 
boosters that help us to resist the hidden 
persuaders. Such publications as Which, Shop- 
pers Guide, Design, and other more specialist 
guides to sensible buying. Islington stands 
up very well to comparison with the service 
provided by the libraries of Manchester, Bir- 
mingham and those others that are held up as 
shining examples of the service that a public 
library can offer to industry. 

The Iron and Steel Institute’s bibliography 
The Rolling of Iron and Steel (No. 15 in the 
series) has had another blood transfusion. 
The original came out in 1948 and covered 
1920-47. Then came 15a in 1955 (1948-54) 
and now we have 15b (1955-60)—30s to members 
and £2 to nons. Craftily, they send us a 
dummy copy consisting of contents list, foreword 
and some specimen pages. Such sips have been 
known to drive men crazy. 

Though only four pages, I found Lawes 
Rabjohns’s (the drawing office people) house 
news-sheet most interesting and meaty (it’s 
No. 30, so you probably already know it). One 
small article I particularly liked—‘* The British 
Patent System ’’—because it was illustrated by 
a patent for a device for raising one’s hat by 
doing the same with one’s eyebrows. I think 
ear-waggling must come into it somehow. By 
a strange coincidence, Mechanical Engineering 
(A.S.M.E.) for August contains an article on 
** Patents and the Engineer.” 

Any gardener knows that some seed catalogues 
give more pleasure than others, not only for their 
content but also for the way they are put 
together. It is the same with book catalogues 
and among those I am happy to browse through, 
whether or not I am likely to buy, is that of 
Oxford University Press. Their autumn “ Oxford 
Books” is now available. Twelve new paper- 
backs are included. 

I think I have previously mentioned the 
programme of Russian translation that the 
Israel Program for Scientific Translations (14 
Shammai Street, Jerusalem) is doing under 
National Science Foundation auspices. They 
have just sent us (no price) Principles of Under- 
drainage Design in the Belorussian S.S.R. by 
A. I. Ivitskii, who wrote it in 1954. I do not 
know whethe. underdrainage has changed much 
in the past seven years or whether what’s good 
enough for Belorassians is good enough for you, 
but there it is. Take it or leave it. 


Urgent correction to a reference in last week’s 
column: Shepard was, of course, spaceman 2, 
not spaceman 3. 
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Dock Structures and Plant 


Dock and Harbour Engineering. By Henry F. 
Cornick. Volume 3: Buildings and Equip- 
ment. Charles Griffin. (£6 6s) 


In reviewing the first two volumes of Mr. 
Cornick’s four volume work (ENGNG., 10 June, 
1960, p. 794), tribute has been paid to the 
tremendous industry and knowledge which the 
author has brought to the Herculean task of 
producing, single handed, a treatise covering the 
whole field of maritime engineering. So vast is 
this field, covering as it does every major branch 
of the profession, that it would seem more 
appropriate for a work of this magnitude to 
take the form of contributions by specialists in 
the various branches, brought together and 
edited by an engineer of the experience and calibre 
of Mr. Cornick. Indeed, the one-man approach 
may well account for a certain lack of balance 
in the amount of detail which the various topics 
are accorded. Be that as it may, volume 3, 
like its precursors, is a mine of information, 
carefully documented and copiously illustrated. 

Its sub-title, ‘‘ Buildings and Equipment,” is 
somewhat misleading, as is evidenced by the 
first chapter (Chapter 15), which deals with 
roads, railways and bridges. The scope of this 
one chapter is enormous and indeed the author 
gives 30 bibliographical references. The pro- 
vision of adequate road systems in docks is a 
difficult subject, particularly in some existing 
docks originally designed predominantly for 
service by railway, and the application of modern 
traffic engineering techniques has scarcely begun 
in this field. One could have wished for a more 
extensive treatment of these problems—parking 
of lorries and private cars, separation of road 
and rail loading facilities, traffic control, etc., 
and rather less on road construction; the latter 
being readily available in standard textbooks. 
A minor error has crept into the section on 
railways: the PLA have for some years adopted 
the 901b RFB rail as standard in place of the 
75 lb rail quoted in the book. 

The treatment of bridges, which is excellent, 
is devoted to movable bridges. The author 
does not, however, deal with carriageway 
surfaces, which are a significant factor in lifting 
bridges where the need to minimize weight is 
important. The use of epoxy resins applied 
directly to the steel deck plates, of which there 
are recent examples in America, Germany and 


Britain, is a noteworthy development in the field, 

The chapter on transit sheds, warehouses and 
other buildings is most informative, contain; 
55 illustrations and giving details of no less than 
80 different structures. The quality of these 
illustrations is outstanding. With regard to 
transit sheds, the author states that “ the internal 
columns should necessarily be as few in number 
as possible.”” This has been a matter of cop. 
troversy but under the impetus of mechanical 
cargo handling the trend is undoubtedly towards 
wide clear span sheds. The criterion is the 
relative economy between increased operational 
efficiency and increased structural cost. Ip 
recent developments in the Port of London 
Authority (unfortunately too recent to be 
included in this book) sheds of up to 200ft 
clear span have been built using welded tubular 
steel trusses with aluminium alloy cladding to 
achieve relatively low cost superstructures, 

The increased use of mechanical handling 
equipment raises many important considerations 
in shed design. The minimum door width of 
12 ft suggested by the author is unduly restrictive, 
Door openings 20 ft wide by 20 ft high should 
be aimed at. Mr. Cornick rather assumes a 
need for raised loading platforms, but with fork- 
lift trucks this is not essential. 

In a chapter entitled ‘‘ Working Equipment,” 
the following subjects are included: power supply 
and distribution, machinery and equipment such 
as pumps, lock gate machinery, sluices, capstans, 
refrigeration plant, lighting and dredgers. High- 
pressure oil machinery is not dealt with. The 
following chapter on “ Operating Plant” is 
equally comprehensive, dealing with the design 
of ships in relation to cargo handling, quay 
cranes, modern cargo handling machines, pallets, 
containers and dock locomotives. The chapter 
on “ Bulk Handling Plant” deals with grain, 
coal and ore, oil and timber; and a final chapter 
entitled ‘‘ Auxiliary Services and Appliances” 
covers a miscellaneous field including diving and 
radar equipment and a useful note on the control 
of oil pollution. 

The comprehensive nature of this book, its 
detailed bibliographies and excellent illustrations, 
render it a most valuable contribution to the 
literature. 


N. N. B. ORDMAN 





Footprints in the Sands 


F. W. Lanchester: A Life of an Engineer. By 
F. W. Kincsrorp. Edward Arnold. (30s) 
Reflections on the Motive Power of Fire. By 


Sap1 CARNOT. Dover Publications, New York; 


Constable, London. (12s) 


Advice to a Lecturer. By MICHAEL FARADAY. 
The Royal Institution, 21 Albemarle Street, 
London, WI, (2s 6d) 


Those who have already seen reviews of this life 
of Lanchester will know that they must buy and 
read it, since it fills a serious gap in the biographies 
of great engineers and scientists. They will also 
know that they should give it to their nephews 
for birthdays or Christmas. They will, however, 
perhaps have detected in the reviews a suggestion 
that while this book purveys an enormous 
number of facts, it conveys something less than 
the truth. Why this is so becomes startlingly 
clear when read immediately after Dr. Mendoza’s 
brilliant edition of Sadi Carnot’s classic paper. 
In some ways Carnot and Lanchester are 
remarkably similar; each published one classic 
theoretical work which only received the recog- 
nition due to it long after it was published; 
both were extremely practical engineers, and 
Lanchester might well have written the last 
paragraph of Carnot’s paper, which deserves to 
be better known. ‘‘ We should not expect ever 
to utilize in practice all the motive power of 
combustibles. The attempts made to attain 





this result would be far more hurtful than useful 
if they caused other important considerations to 
be neglected. The economy of the combustible 
is only one of the conditions to be fulfilled in 
heat-engines. In many cases it is only secondary. 
It should often give precedence to safety, to 
strength, to the durability of the engine, to the 
small space which it must occupy, to small cost 
of installation, etc. To know how to appreciate 
in each case, at their true value, the considerations 
of convenience and economy which may present 
themselves; to know how to discern the more 
important of those which are only secondary; 
to balance them properly against each other, in 
order to attain the best results by the simplest 
means: such should be the leading characteristics 
of the man called to direct, to co-ordinate the 
labors of his fellow men, to make them cooperate 
towards a useful end, whatsoever it may be.” 
In his xii pages of introduction Dr. Mendoza 
throws more light on Carnot and the reception 
which his paper received, than Mr. Kingsford 
manages to throw on Lanchester in 246 pages. 
The reason is simple. Dr. Mendoza discusses 
in detail the background to Carnot’s paper, and 
the theoretical difficulties which existed in 
understanding it; it is however so lucid that 
the only obvious explanation for its temporary 
neglect must lie in the fact that no one else of 
note was very interested in the topic at the time, 
being busy with all the other contemporary 
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exciting developments of science. Those who 
should have made use of it, such as the practical 
British engineers whose work Carnot discusses, 
were not interested in such theory. 

Lanchester’s book on Aerial Flight was first 
reviewed in ENGINEERING, but despite a long 


and favourable review there (and others else-' 


where), little attention was paid to it even by the 
theorists, except for Prandtl. The reason for this 
appears essentially to have been due to the fact 
that it is extremely obscurely written, and that 
Lanchester had not bothered to make it under- 
standable in its presentation to those brought up 
in the classic school of British mathematical 
physics. Mr. Kingsford’s account of this is 
extremely partisan, and his explanation that 
Lanchester was a self-taught man, and that 
everyone else should have taken the trouble to 
understand him, simply is not good enough. 
Certainly it would not have appealed to Carnot, 
who took infinite pains over clarity of exposition. 
Lanchester, who had sat at the feet of Professor 
C. V. Boys, had only himself to blame if he 
failed to show where his own theory linked on to 
and departed from classic hydrodynamics. 
Even Prandtl’s more elegantly expounded work 
caused his contemporaries difficulties. 

Elsewhere in his book (the lack of an index 
makes finding references difficult) Lanchester is 
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described as being the first man to build a car 
which was conceived as such, and not merely 
as a motorized vehicle. This may well be true, 
but the background to this achievement is entirely 
inadequate either to substantiate this or to allow 
the reader to form his own judgment. 

Mr. Kingsford’s book is, however, inadequate 
merely factually. On p. 234 no mention is made 
either of the year in which he was awarded the 
Watt medal, nor by whom it was awarded; and 
the comparison of Lanchester with Watt on that 
page is merely ludicrous. The uncritical quota- 
tion of Lanchester’s comparison of Ewing and 
Watt is more damaging to Lanchester than to 
Ewing. On p. 239 Mr. Kingsford’s bibliography 
is less complete than Lanchester’s own one on 
p. 246! 

The last paragraph may appear to be quibbling; 
but a book intended “‘ for the broadening of the 
specialized education of students of science and 
engineering ”’ must expect to get a rough handling 
from educators if it is likely to lead their students 
into sloppy and uncritical thinking. Many other 
passages might also have been cited. Far 
better to send the students to books such as that 
of Dr. Mendoza, where they can read what the 
great men wrote themselves, with an adequate 
framework for its understanding, and a clear 
outline of its limitations to assist them in their 
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reading. If one of Mr. Kingsford’s students 
were to read Lanchester’s admirable paper on 
epicyclic gears in the Proceedings of the I.Mech.E. 
he could not fail to be impressed with its clarity 
and mastery; but he might well not realize that 
in fact Lanchester had failed to understand the 
problem of the dynamics of load sharing in such 
gears. 

One more word must be saia about Dr. 
Mendoza’s book; it also includes Clapeyron’s 
and Clausius’ papers which were based on 
Carnot’s work. Could the author, in some 
future edition, please give us accounts of these 
men as admirable as his account of Carnot? 
To most of us they are merely names met in 
books on thermodynamics. 

Those who heard him are agreed that Faraday 
was a great lecturer. In this little book a number 
of his comments on the art of lecturing have 
been brought together, and no one who has to 
lecture on scientific or technical subjects can fail 
to be interested in what he has to say, even 
when they do not agree with it. Those who have 
to listen to lectures will be equally interested, 
and will often wish that his comment, “ One 
hour is enough for anyone,” might be placed in 
front of every lecturer. 


D. B. WELBOURN 





Drawing Teaches Spatial Thinking 


Graded Exercises in Technical Drawing for 
Secondary Schools. By W. G._ BEETLES. 
2volumes. Hutchinson Educational Limited. 
(Teachers’ book 15s, Students’ book 10s 6d). 


Engineering Drawing. By F. E. Pace. Book 2. 
Christophers. (12s 6d) 


A main aim of technical drawing is to teach 
students how to think spatially, so that they will 
have confidence to tackle problems and situations 
dependent in some degree on this ability. Once 
the ability is mature, it becomes integrated into 
the thinking processes of a personality, giving a 
wider breadth of vision and in some cases a 
depth of penetration previously unobtained. 

Unfortunately, at the present time, and 
progressively since the passing of the 1944 
Education Act, which raised the status of 
technical drawing from an auxiliary subject to 
the traditional wood and metal crafts to a 
specialist subject with its own place on the time 
table of many schools, this subject has, in some 
secondary schools, been the responsibility of 
an overworked craft master, or has been given 
to a teacher who has had little training in this 
direction. 

The two books, Graded Exercises in Technical 
Drawing for Students and Graded Exercises in 
Technical Drawing for Teachers, are comple- 
mentary. The Teachers’ Book is aimed parti- 
cularly at the teacher in a secondary school who 
has‘not studied this subject intensively, or who 


after some time at training students in a craft 
— himself in charge of a technical drawing 
class. 

The book covers those introductory exercises 
in standard block form and drawing layout which 
are an essential preliminary to any drawing course 
and after this general advice gives notes on 
classroom organization. Then follow a series of 
graded exercises, which are of value to beginners 
and could be most useful to an experienced 
teacher. The standard reached by the last 
exercise ensures that a student will be well 
grounded in the use of scale drawing techniques 
and the application of these techniques to prac- 
tical presentation and problem solution. 

Any technical drawing teacher will welcome 
the concise explanation which precedes each 
stage in the teaching notes and will be saved 
much preparation time through having a well 
planned series of exercises available. 

The Students’ Book contains the same set of 
drawing exercises as in the Teachers’ Book, with 
notes on how to plan the layout on the drawing 
board. All drawings, with the exception of 
pictorial views, are in first angle projection. 

Engineering drawing, as a subject within a 
technical curriculum, requires direct correlation 
with art, mathematics, mechanics, workshop, 
technology, and industrialtechniques. The second 
volume of Engineering Drawing is not intended for 
beginners, but for those who have completed a 
preliminary course which covered the first and 


third angles of orthographic projection, together 
with the need for sectional views and the methods 
used for showing sections. It has been written 
for those students who are aiming for G.C.E. 
standard and is practical in its application, with 
many exercises based on drawings in use by indus- 
trial firms manufacturing power transmission, 
anti-vibration units, and ball and roller bearings. 

It is not surprising that part of this book 
is devoted to plane and solid geometry, with 
additional sections on scales and lettering and 
dimensioning. These sections give an excellent 
lead into the more practical problems associated 
with everyday engineering drawing, which fill 
the remainder of the book. These aim to give 
the student a good style in presentation, to con- 
form to the recommendations of the British 
Standards Institution in their Engineering Draw- 
ing Practice (B.S. 308). This is most important 
and this standard method is developed through 
units such as screw threads, rivets, cotters and 
keys, pipes and pipe joints, to examples of 
engineering drawings showing typical machine 
parts and assemblies. A student will obtain 
much value by studying and copying these 
examples of workshop drawings, and they should 
also develop his powers to analyse other engi- 
neering problems and to use his initiative and 
growing ability in practical presentation to solve 
them. 


L. E. JARMAN 





Probing by Satellite 


Science in Space. Edited by LLoyp V. BERKNER 
and HuGH OpisHaw. McGraw-Hill, “New 
York and London. (54s 6d) 


The advent of the satellite has presented to 
meteorologists and geologists, as well as more 
obviously to the physicist and astronomer, 
greater opportunities for furthering their know- 
ledge than would have appeared to be possible 
even a decade ago. Already in the compara- 
tively short time of satellite activity there has 
become available a wealth of information, some 
confirming, some contradicting established 


theories. The most striking single discovery 
would appear to be that of the radiation belts 
although it must be remembered that theory 
supported their existence before confirmation by 
Explorers 1 and 3. 





In this volume experts in their own particular 
field indicate the present state of their art both 
in terms of the advances already made due to 
satellite data and the advances that can be con- 
fidently expected from future satellite experi- 
ments. Each contributor is a recognized re- 
search worker in his own field and the whole 
work is edited by two members of the Space 
Science Board of the National Academy of 
Sciences who have extensive experience of all 
aspects of space research. 

The majority of the contributions are written 
in a straightforward narrative style making few 
demands on any very specialized knowledge. 
The reader who has kept himself moderately 
informed on the various topics discussed should 
find that his understanding of the problems 


involved is enhanced. He is taken up to the 
boundary of specialization where, in each case, 
a most comprehensive bibliography is included. 
This is not a book for the specialist, as at least 
in two cases the contribution has appeared pre- 
viously elsewhere. In particular Van Allen’s 
contribution can be found in Exploration of 
Space (Macmillan) while Lederberg’s articie on 
exobiology is in effect his lecture, with minor 
modifications, at the 1960 COSPAR Symposium, 

The first quarter of the book consists of a 
general review of the problems facing the 
research worker, the discussion of a_ basic 
research programme and the results obtained so 
far from satellite experiments. This forms an 
excellent introduction to the subject and could 
almost exist as a monograph in its own right, 














Publications 


It does however include the usual table of satel- 
lite data which appears in all publications of this 
nature, but which often does not bear com- 
parison with others. This is especially true of 
payload data which needs very careful definition. 

Thereafter there are sections on gravity, 
geodesy, meteorology, the moon and planets, 
fields and particles in space, the stars and life 
sciences. A mention of one or two particular 
items might help to illustrate the quality of the 
material in this book. 

In the section on gravity, Dirac’s hypothesis of 
a secular variation in gravity is discussed with 
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reference to possible evidence, for example, from 
continental drift and the possible verification 
from satellite experiment. Other gravity varia- 
tions, for example Dicke’s proposal of a velocity 
dependence of gravity, are also mentioned. 
Under the goedesy section the representation of 
the earth’s gravitational potential as a sum of 
spherical harmonics as a convenient method for 
calculating satellite motion and the converse 
problem ‘of estimating the gravitational field 
from satellite observations is discussed together 
with the physical significance of the various 
harmonics. 





Trade Publications 


Copies of any of the following trade publications 
are obtainable from the addresses given, though 
distribution is sometimes restricted. 


Components and Tools 


Canadian Fir Plywood. PLywoopD MANUFACTURERS 
ASSOCIATION OF BRITISH COLUMBIA, 1 Grosvenor 
Square, London WI. A folder outlining advan- 
tages and emphasizing ease of construction of ply- 
wood containers, crates, and cases, including those 
for transport of machinery. 4 pp., ill. 

Friction Materials and Belts. FFERopo Ltp., Chapel- 
en-le-Frith, Derbyshire. Catalogue of friction 
materials and belts for agricultural machinery. 
Covers a wide range of equipment from tractors 
and combine harvesters to lawn mowers and horti- 
pn multi-purpose equipment. Loose leaf. 

pp. 

Packaging and Labelling. P. P. PAYNE AND SONS 
Ltp., Haydn Road, Nottingham. Catalogue of 
specialized packaging and labelling products. 
Includes industrial strapping tape, flexible packag- 
ing, packaging tapes and industrial ribbons. A 
complete pre-packaging service is offered and also 
a literature service. 26 pp., ill. 

Socket Screws. HoLo-Krome Ltp., Griffin House, 
Ludgate Hill, Birmingham 3. Catalogue, technical 
data and standards of socket screw products, 
forged from alloy steel. Covers screws with many 
types of heads, set screws, socket pipe plugs, and 
keys. 17 pp., ill. 

Duplicating. ELLAMs DupLicator Co. Ltp., Walton 
Road, Bushey Hall Road, Watford, Herts. Speci- 
mens of work done by duplicators for engineering 
concerns. These include sectioned perspective 
drawings. Folder with 15 sheets. 

Precision and Hand Tools. Moore AND WRIGHT 
(SHEFFIELD) Ltp., Handsworth Road, Sheffield 13. 
This catalogue, No. 61, covers many types and 
sizes of equipment for precision measurement and 
setting out. Also included are screw-pitch gauges, 
feeler gauges, speed indicators clamps, shears, 
screwdrivers, scrapers, and other engineers’ hand 
tools. 138 pp., ill. 

egulators. C. A. NoRGREN LTD., Shipston- 
on-Stour, Warwickshire. Catalogue of pressure 
regulators for air, non-corrosive gases, and liquids. 
Includes air-operated regulators of the remote- 
controlled type, and filter regulators. Data 
includes a compressed-air flow chart and related 
tables and formulae. 16 pp., ill. 

Screws and Rivets. Guest KEEN AND NETTLEFOLDS 
(MIDLANDS) LTp., Box 24, Heath Street, Birming- 
ham 18. A catalogue of products manufactured 
from 18-8 stainless steel. Includes many sizes of 
wood and metal-thread screws and bolts. Self- 
tapping screws, hammer-drive screws, nuts, washers 
and rivets are also covered. 35 pp., ill. 

Cemented-Carbide Tools. KENNAMETAL (GREAT 
BritTAIn) Ltp., 82-84 Coleshill Street, Birmingham 
4. A catalogue of metal-cutting tools and tips 
giving details of the grades and sizes available. 
Particulars are included of a grade-selection system 
and group, grade, and colour identification. 
Loose leaf, 82 pp.., ill. 

Ball and Roller i MINIATURE BEARINGS LTD., 
39 Parliament Street, London SW1. A combined 
catalogue and handbook on small bearings avail- 
able in many sizes. Much technical information 
is included on the determination of loads, selection 
of bearings, mounting and lubrication. 84 pp., ill. 

Hacksaw Blades. L.S. STarretT Co. Ltp., Jedburgh, 
Scotland. A pamphlet giving particulars of hand 
and power hacksaw blades manufactured from 
high-speed and low-tungsten steels. Tables give 
guidance on the selection of teeth per inch, strokes 
per minute, and recommended pressures for various 
materials. A trouble chart gives causes and 
remedies. 7 pp., ill. 


New Books 


The Modern Slide Rule. By RICHARD STENDER and 
K. K. McKetvey. 3rd Edition. Cleaver-Hume 
Press. (6s) 

A manual of self-instruction for schools, technical 

colleges and universities, and the professional user. 

There is a host of worked examples and exercises. 


On ‘Retrieval System Theory. By B. C. VICKERY. 
Butterworths. (30s) 

An attempt is made to unify, on a theoretical basis, 

the various approaches to the problems of storing 

and retrieving information, and to establish the 

general principles of design and operation of storage 

and retrieval systems. 


Theory of Hydrodynamic Lubrication. By OscaR 
Pinkus and BENO STERNLICHT. McGraw-Hill, 
New York and London. (£5 16s 6d) 


This is a comprehensive and unified treatment of 
hydrodynamic and hydrostatic lubrication, the 
emphasis being on principles that are basic to a wide 
range of design problems and applications. 


= 

Increasing the Loading on Gearing and Decreasing 
its Weight. Edited by M. M. SAVERIN. Pergamon 
Press. (70s) 


Collection of eight papers reporting the main results 
of a series of investigations, carried out in the USSR 
during 1953-54, to establish the most efficient ways 
of running gear transmissions so as to utilize fully 
their load-carrying capacity and to reduce their 
weight. 


A Workshop of Your Own. By MARTHA LINCOLN 
and KATHARINE TorREY. Chatto and Windus. 
(9s 6d) 

This is a first book of carpentry for the young, 

designed to help children to acquire the skills of 

working with wood and tools. There is advice for 
parents, too. 


Aids to Machine-Shop Practice. By C. T. Bower. 
Odhams Press. (18s) 


Here are more than 200 hints, designs for new devices, 
improved production methods, time-savers and 
suggestions for simplifying work and _ increasing 
output. 


Welding Engineer’s Handbook. By J. A. OATES. 
George Newnes. (21s) 

Guide to modern gas, arc and resistance welding 

techniques and related processes. Also, there are 

sections devoted to the causes and correction of dis- 

tortion, weld inspection and testing, welding instruc- 

tion, and weld dressing. 


Prestressed Concrete Cylindrical Tanks. By LEONARD 
R. Creasy. Contractors Record Limited. (35s) 


Writing for the practising structural engineer, the 
author aims to simplify the somewhat complex and 
tedious analysis involved in the design of these 
structures; therefore the emphasis is on brief, simpli- 
fied expressions which give rapid assessments within 
practical limits of tolerance. Practical constructional 
problems are discussed, together with many examples 
of actual structures. 


Space Trajectories. Edited by the Staff of Radiation 
Incorporated. Academic Press, New York and 
London. (86s) 


Contains the 21 specialist contributions to the 
December 1959 symposium sponsored by the 
American Astronautical Society, the Advance Pro- 
jects Research Agency and Radiation Incorporated. 
This represents a truly comprehensive survey of the 
various areas of space trajectory analysis, as it 
existed at the beginning of 1960. 


-Range Ballistic Missiles. By Eric BURGESS. 
Chapman and Hall. (35s) 

Writing in a style easily understood by the informed 

layman, Mr. Burgess offers a complete survey of the 
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A contribution under “ Particles in Space” 
discusses the nature and tentative estimates of 
the electron and proton intensity in the radiation 
belts, with suggestions of the mechanism that 
supports them. This section is backed 
admirably by about twelve pages of references, 

Summarizing, this book for its size is probably 
the best comprehensive summary of present 
space research yet published. It should be an 
essential item on the bookshelf of anybody who 
strives to keep himself well informed on this 
subject. 

C. R. TURNER 


The Reviewers 


Mr. N. N. B. Ordman, B.Sc., M.I.C.E., is divisional 
engineer (plans) in the Port of London Authority, 


Mr. D. B. Welbourn, M.I.Mech.E., M.LE.E., after a 
varied career in several branches of engineering, 
is now a university lecturer in engineering at 
Cambridge. He is also a member of the Verein 
Deutscher Ingenieure. 


Air Commodore L. E. Jarman, D.F.C., A.F.R.AeS., 
A.I.Mech.E., M.B.I.M., is director of the Engi- 
neering Industries Association. 


Mr. C. R. Turner, B.Sc., is project leader (com- 
munications satellites) with Hawker Siddeley 
Aviation Limited. He is also an A.F.R.Ae.S. 





ballistic missile in all its roles. There are numerous 
good photographs and illustrations. This book is 
not beneath the dignity of the professional missile 
scientist. 


Missile Configuration Design. By S. S. Cnn. 
McGraw-Hill, New York and London. (85s 6d) 
Slanting the material primarily towards the aero- 
dynamicist involved in preliminary design studies, 
the author has brought together the essential prin- 
ciples underlying external configuration design. 
Although aerodynamic considerations are given the 
main emphasis, the propulsion-system and structural- 
design aspects are not ignored. Being the outgrowth 
of the Martin Company training course, this book 
should prove helpful to aeronautical engineers who 

are in the “ airplane-missile ” transition phase. 


Solar Energy Technology: 1954-1959. Compiled by 
T. Brimtow. Library Association, Malet Place, 
London WCI. (3s 6d) 

Over 300 references to European (including USSR) 

and US literature are arranged under 15 main 

headings. 


Refrigeration Engineering: A Source Book of Soviet 
Literature 1923-1955. Edited by D. N. PRILUTSKI. 
Published for the National Science Foundation, 
Washington, and the Department of Agriculture by 
the Israel Program for Scientific Translation, 
Jerusalem. (50s) 

Over 1,400 references are arranged in three main 

groups: Technical operation and design of refriger- 

ating plants; Refrigeration industry and the ref- 
rigerated transport of food; Technique of refrigeration 
and air conditioning. 


Modern Chemical Processes. By the Editors of Indus- 
trial and Engineering Chemistry. Volume 
Reinhold, New York; Chapman and Hall, London. 
(48s) 

Seventeen chemical processes recently developed in 

the USA, and all in full operation, are described. 

Detailed plant flowsheets are given for each process. 

The manufacture of silicone products, detergents, 

catalysts, weed killers, acrylates and methacrylates 

are among the seventeen. 


Coal: Its Formation and Composition. By WILFRED 

Francis. 2nd Edition. Edward Arnold. (£7 18) 
All aspects of the subject have been brought up to 
date and major changes made in many sections, 
particularly those concerned with terminology, 
classification and petrology. 


A Glossary of Petroleum Terms. Edited by GEORGE 
SELL. 3rd Edition. Institute of Petroleum, 61 New 
Cavendish Street, London WI. (Ss) 


Nearly 500 terms of common usage in the petroleum 
industry are defined and arranged alphabetically. 
Appended is a list of terms used in UK petroleum 
legislation, together with their statutory descriptions. 
The glossary has been compiled by the Nomenclature 
Sub-committee of the Institute. 











Bringing the 
Goods to Market 


References have occasionally been made 
in ENGINEERING to the technique some 
firms have adopted of bringing their 
wares to the public eye by means of a 
mobile showroom, often equipped with 
extensive facilities for providing live 
demonstrations of the product at work. 
At first this method was viewed rather 
sceptically as a good idea: it tended 
to be dismissed as something of a 
gimmick. However, there has been 
a steady increase in the interest shown 
in this kind of sales promotion and a 
number of vehicles of various shapes and 
sizes are now operating with consider- 
able success up and down the country 
and overseas. 

The idea apparently need not be 
confined to road vehicles and one 
enterprising firm, COMMUNICATIONS 
Systems Limited, recently commissioned 
the converted narrow boat ‘‘ Taplow” as 
a floating showroom to travel the canals 
of Britain demonstrating the various 
inter-communications systems manufac- 
tured by the company. 

Obviously schemes of this kind are 
not intended to replace the sales 
representative but they do provide far 
more scope for verifying the makers’ 
performance claims; as a working 
example can convey far more to pros- 
pective customers than can a representa- 
tive who is often afmed only with a 
supply of literature and his own powers 
of persuasion. 

One of the latest concerns to apply 
this method for promoting sales is 
I.V, PRESSURE CONTROLLERS Limited of 
Isleworth, Middlesex, whose display 
trailer commenced operation last March 
and has since visited 400 engineers in 
the UK. I.V. are now widening their 
activities and on 11 September the 
vehicle will commence a two month 
visit to France, being based at Ivry on 
the outskirts of Paris. The firm manu- 
factures pneumatic and hydraulic valves 
and the former British Railways arti- 
culated van can accommodate seven 
people at a time for the demonstrations 
which last for about half an hour. 
A specially designed ‘“live’’ console 
simulates working pressures. Details of 
he trailer’s itinerary may be obtained 
from Gestra, 19 Rue Maurice Berteaux, 
Ivry, prés Paris (Seine). 

Another concern to become mobile— 
although not quite in the same capacity 
as the others mentioned above—is BRIAN 
BENSON ArT Services of Peterborough, 
who have introduced a mobile photo- 
graphic service. It must be appreciated 
that industrial photography is a highly 

specialized business and to obtain the 
best results requires extensive training. 
For this reason experts are compara- 
tively few and a client is often faced 
with the alternative of either paying the 
expenses of an experienced photographer 
to travel some distance or employing 
the services of a local concern whose 
work may not be up to the standard 
required. 

Brian Benson intends to provide an 
expert service without these heavy 
overheads by operating a fully equipped 
van which will tour the industrial 
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regions of the UK on a monthly basis 
visiting particular firms in each district 
who have asked to be included in any 
particular week’s itinerary. Travelling 
expenses will thus be borne collectively 
by a number of firms and the contri- 
bution of each will be proportionately 
reduced. The mobile service will be 
backed up by complete studio facilities 
in Peterborough, where any particular 
requirements such as enlargements and 
colour tinting can be _ specifically 
catered for. 


More Activity 
in the Argentine 


A reference was made recently on this 
page (ENGNG, 25 Aug. ’61, p. 249) to 
the considerable amount of construc- 
tion equipment at present being exported 
to Argentina in connection with the 
extensive road programme on which the 
Government of that country has recently 
embarked. The establishment of a 
comprehensive and permanent system 
of land communications is always an 
important landmark in any country’s 
economic development and tends to 
pave the way towards an increase in 
general trading between the country 
concerned and the industrial manufac- 
turing nations of the world. 

Motor vehicles will naturally head 
the list of early exports and AEC 
Limited have been swift in taking 
advantage of the Argentine Govern- 
ment’s recent decision to lift the import 
restrictions which had hitherto made 
the market prohibitive. They have 
received an order worth more than 
£2 million to supply 500 heavy-duty 
city service bus chassis for the Ministry 
of Public Works. Rapid delivery is 
specified in the contract suggesting that 
the authorities are anxious to execute 
the initial stages of their programme as 
quickly as _ possible. The vehicles 
ordered are the “* Regal’’ VI type hav- 
ing a 19ft 6in wheelbase and the 
AH 690 engine. Transmission is by 
the semi-automatic Monocontrol 
system. 

In addition to supplying vehicles 
made in the UK, AEC also intend to 
manufacture in the Argentine having 
entered, subject to Government ap- 
proval, into a licensing agreement with 
SIAM Di Tella Automotores S.A. 
This concern, who at present make the 
BMC 1:5 litre vehicle and the Lam- 
bretta motor scooter under licence, are 
a subsidiary company of SIAM Di 
Tella Ltda., the largest industrial group 
in the Argentine. Negotiations in 
Buenos Aires have been finalized under 
the auspices of Mr. J. D. Slater, and 
Mr. R. G. Bennett, Commercial Direc- 
tor and Export Manager of AEC, and 
arrangements are being made for an 
interchange of technical and manufac- 
turing executives. 


Plastics Machinery 
Orders from Russia 


As a result of their participation in the 
British Trade Fair in Moscow and 
Interplas 1961, BuRTONWoOoD ENGI- 
NEERING LIMITED have received sub- 
stantial orders for their plastics mach- 
inery.. All machinery exhibited on the 
stand in Moscow worth £12,500 has 
been sold and, in addition, tenders 
requested for a further £259,000 worth 
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At Interplas confirmed orders totalled 
£104,000 with a further £250,000 in 
inquiries. 

Included in the Burtonwood range of 
plastics machinery are Burtonwood- 
Cumberland size-reduction machines 
consisting of granulators, dicers, and 
pelletizers, and Burtonwood-Andouart 
high-speed thermoplastic extruders. 

The company’s engineering interests 
are widely diversified and, in addition 
to the plastics machinery, a com- 
prehensive range of oilfield equipment 
is manufactured, together with air 
compressors, oil seals and hydraulically- 
operated tail-lifts for commercial 
vehicles. 


Medium Size Tractor 
to be Built in India 


TRACTORS AND FARM _ EQUIPMENT 
Limited, the new Indian associate 
Company of MAssEy-FERGUSON Limited 
are to manufacture the M-F 35 medium 
horse-power tractor. The engines used 
will be PERKINS, also manufactured 
locally. The company came into being 
early in 1961 and is located at Sembiam, 
Madras. Massey-Ferguson hold a 
substantial minority interest. 

The M-F 35 is already a popular 
model in India where there are some 
16,000 in operation, constituting nearly 
50 per cent of the total Indian tractor 
population. 


Little Change in 
Machine Tool Market 


Details of deliveries of machine tools 
for the month of June just released 
by the MACHINE TOOL TRADES AsSOCIA- 
TION are similar to those published 
for the previous month and trends 
reflected therein have been continued. 
These figures, shown in the table below, 
are based on the returns from firms 
accounting for about 75 per cent of 
total delivery, and estimates have 
been made for those who do not keep 
records on a monthly basis. 

New export orders continue to 
increase and for the first half of 1961 
are 11 per cent higher than they were 
for the corresponding period during 
1960. However the steady decline in 
new orders from the home market 
which began towards the end of 1960, 
has continued and the half-year figure 
is 17 per cent less than the previous 
year’s corresponding figure. 

Deliveries both to the UK and 
abroad continue to increase, the figures 
at six months being 40 per cent and 
18 per cent more respectively than last 
year. Delivery still fails to meet the 
number of new orders received but this 
is confined to the export market and 
there has been a slight fall in the 
number outstanding on the home order 
book. Since the beginning of the year 
orders on hand for the export market 
have increased by 18 per cent and for 





English Electric 
Locomotives for Rhodesia 


RHopeEsIA RaiLways have placed an 
order worth £1,300,000 with the 
ENGLISH ELECTRIC CoMPANY for the 
supply of 16 diesel-electric locomotives. 
Each will have an 1,875 hp engine and 
will be similar to the 35 already supplied 
by the company, one of which recently 
established what is believed to be a 
record by travelling 14,062 miles in a 
month. 

The locomotives will have a I Co-Co I 
wheel arrangement and be designed for 
a 3ft 6in track gauge. They will 
operate under arduous conditions on a 
railway combining curves and sustained 
gradients with high altitude and ambient 
temperature. 

Two long-established locomotive con- 
cerns, the VULCAN FouNpry Limited, 
and Ropert STEPHENSON AND Haw- 
THORNS Limited, both of whom recently 
became members of the English Electric 
Group, will be responsible for the 
construction of the locomotives in 
conjunction with the Preston works of 
the parent company. 


Anglo US Concern to 
Produce Guidance Systems 


The BritisH AIRCRAFT CORPORATION 
and MINNEAPOLIS-HONEYWELL REGULA- 
TOR Company have formed a joint 
organization to develop, manufacture 
and market inertial guidance systems 
for aircraft and missiles in Europe. 

The new organization, which will be 
staffed by representatives of both 
companies, is to be given the name 
INERTIAL GUIDANCE-EuropPe and _ its 
headquarters will be situated in Paris. 

All aspects of the programme, 
including field service, will be undertaken 
jointly by both companies and in addi- 
tion to the inertial guidance systems it is 
proposed to produce inertial reference 
systems and associated electrical gear. 
The agreement is confined solely to 
these products and all other under- 
takings will continue to be marketed 
independently. 

Sound backing in the design and 
development field will be forthcoming 
from both sides of the Atlantic and 
manufacturing facilities will be provided 
by the BAC factory at Stevenage and 
the Honeywell plants in England and 
Frankfurt, Germany. 

Built in 1960 at a cost of one million 
pounds, the Stevenage factory has 
been used for the development and 
production of precision floated gyro- 
scopes and the systems which incorpor- 
ate them. The only miniature floated 
gyroscope in Europe with a perform- 
ance equal to that required for inertial 
guidance is made at Stevenage and 
used by all three British Armed Services. 
Honeywell with its plants in the 
United States is the largest producer 
of precision gyroscopes in the world, 
having produced over 30,000 of the 
highly complex and accurate floated 
gyroscopes and more than 300,000 





the home market by 4 per cent. 


gyroscopes of all kinds. 








of plant. 
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Home, £’000 | Export, £000 
| 
| June, 1961 June, 1960 | June, 1961 June, 1960 
Deliveries during month .. | 8,574 5,913 | 2,304 | 1,607 
Order book at month end | _—85,046 67,293 | 28,701 20,409 
Net new orders 8,167 8,338 3,942 2,061 
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The Flygt 
‘‘Bibo 3”’ 
Submersible 
Contractors’ 
Pump 


A Swedish product which owes 
its worldwide popularity to a 
fundamental study of a new 
task to be performed. 


Rie first questions the reader is likely to ask 

are how does the Flygt Submersible 
Contractors’ Pump differ from other established 
submersibles; and why has it been selected for 
Product Profile? 

The answers are straightforward. The Flygt 
(pronounced “ Flight’’) range of contractors’ 
pump sprang originally from the idea of develop- 
ing a submersible in which one of the biggest 
limitations of such pumps would be eliminated. 
A pump relatively insensitive to the purity of the 
water being handled would be eminently suitable 
for a wide field of application, on building sites 
in particular. 

The answer to the second question lies in the 
pump’s remarkable success; and in the special 
significance to British industry of the ways 
in which the continuous demand on the Flygt 
organization to expand production has been 
met, without prejudice to their other activities. 
Most of their ever increasing contractors’ pump 
business lies abroad. 

For a Swedish industrial concern to flourish, it 
must export. The total population of Sweden 
is only 74 million, less than that of London, 
so the home market alone cannot be relied upon 
to absorb any quantity produced article for long. 
Hence, of the three companies comprising the 
Flygt organization in Sweden, Flygt International 
AB of Stockholm is fully occupied with overseas 
sales and service. Foreign business accounts 
for 50 per cent of the total turnover which 
includes 75 per cent of the contractors’ sub- 
mersible pumps. The other two companies 
are Flygts Pumpar AB also of Stockholm, who 
handle research, design and Scandinavian sales 
and service, and Stenberg-Flygt AB, the manu- 
facturing company, with their factory at Lindas. 


Fig. 1 Early prototype and Bibo 3 compared. 


These works originated as a small foundry, and 
are situated in a sparsely populated corner of 
southern Sweden called Smaland. 

All three companies are controlled by three 
Stenberg brothers, who belong to a large family 
of leading Swedish industrialists. The Stenbergs’ 
connections with Flygt started in the early 1930’s 
when an agreement was concluded with Hilding 
Flygt for their Lindas factory to start manu- 
facturing Flygt’s central heating pumps, which 
are still an important product. 

In 1943 a brilliant young engineer, Sixten 
Englesson, joined the Flygt company. He soon 
started thinking about a pump for site con- 
tractors; one able to handle water containing a 
large proportion of undissolved solids, such as 
mud, sand and gravel, and yet be readily trans- 
portable and able to run without supervision or 
priming. Such facilities are unattainable with 
the centrifugal pump and suction hose. 


SUBMERSIBLE PRINCIPLE 

In adopting the submersible principle, Engles- 
son was influenced by a broad and impartial 
study of contractors’ site pumping problems. 
It entailed mounting the electric motor in an 
air-filled chamber under water, so allowing 
the pump to run wet or dry without damage, and 
sealing the motor chamber against any ingress 
of water and impurities. That he succeeded in 
overcoming the technical problems is the key to 
the existence of contractors’ submersibles. 

Other kinds of submersibles such as deep well 
pumps had been in existence twenty years 
earlier, but they depended on having the motor 
chamber filled with water or oil, introducing 
high friction losses and the necessity of keeping 
the motor liquid absolutely free from impurities. 

A problem associated with all contractors’ 
pumps is the abrasive action of the undissolved 
solids in the water and the corrosive effect of any 
acid present, for which there is no magic solution. 
Englesson simply followed the established policies 
of choosing materials offering the best resistance 
to abrasion, and of making the wearing parts 
easily accessible for replacement. 

The prototype pump, known as the parrot cage, 
comprised a centrifugal pump arranged at the 
lower end of a vertical spindle, coupled at its 
upper end to a normal 3-phase motor enclosed 


j 





Fig. 2 The Bibo 3’s forerunner, the B-80-L. 
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Fig. 3 (above) Bibo 3’s performance curves, 





Fig. 4 (below) Standard impeller (left), high head 
impeller (right). 
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in a waterproof case. The sealing principle 
comprised an oil-filled chamber between the 
pump and the motor with mechanical seals top 
and bottom. The purpose of the oil was to act 
as an additional sealing precaution, and also to 
lubricate and cool the seals. The pump itself 
was designed to make the optimum use of the 
centrifugal effect to protect the seals from 
abrasion by the suspended solids. The oil 
chamber principle remains unchanged today. 

As with many a new idea, Englessen met with 
initial discouragement—even from Hilding Flygt 
himself. His opportunity came when the 
Stenberg brothers purchased Flygts Pumpar in 
1947 and gave him the go-ahead. He then 
arranged a trial by the Swedish Water-Power 
Board, who were so enthusiastic that they 
wanted to purchase all of the first twenty. 

Though Engelsson had succeeded in proving 
the principle, his development work was only 
just beginning. The next job was to reduce the 
weight of the pump by utilizing light alloys for 
the larger parts, including the motor case. Then 
there was the problem of heat dissipation from 
the motor arising from the closed air chamber. 
It was solved by arranging the pump to dis- 
charge through a cooling chamber formed by an 
outer casing surrounding the motor casing. 
With this arrangement the opportunity was taken 
to give the pump its characteristic streamlined 
appearance. All the time the important factors 
of better available materials and of rationalizing 
production at Lindas were playing their parts in 
the evolution of the design. 

In 1948 the pump settled down to the 5 hp 
model known as the B-80, and it was followed in 
1954 by the B-80-L having a 3 in outlet and a 
maximum head of 100ft. To complete the 
range a smaller unit with a 14 hp motor and a 
14 in outlet and a larger one of around 60 hp 
were developed; but it is the middle size which 
receives the widest popularity. 

About a year ago the Bibo 3 was introduced, 
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Fig. 5 This product owes its success to being unobtrusive on the site. 














Product Profile 


the name being taken from the Latin meaning 
“T drink.”” The performance of the Bibo 3 is 
almost identical to that of the B-80-L; but it is 
smaller and only half the weight. Its overall 
efficiency is 48 per cent, and it provides a graphic 
example of the continuous research Flygt are 
directing at increasing the specific usefulness of 
their contractors’ pumps. Even more important 
than lightness and compactness are the utiliza- 
tion of the latest materials to withstand wear, 
giving a longer period between overhauls. In 
the most unfavourable situations the contractors’ 
pump is virtually acting as a digging machine. 

The Bibo 3 can deal with water having an 
undissolved solids content of up to 30 per cent 
with particle sizes up to # in. It resists salt 
water and can handle mud with the consistency 
of toothpaste. Small wonder that its uses 
extend far beyond contractors’ sites, for example 
mine drainage, hydro electric schemes, ground- 
water pumping and ship recovery. Bibo 3 is 
one of the Flygt pumps that is playing a part in 
salvaging and restoring the 17th century Swedish 
man-o’-war “ Vasa ’”’ at Stockholm. 

The cutaway view of the Bibo 3 shows the 
state of the art at the present time. The tungsten 
carbide sealing collars are retained in position 
by means of a special adhesive. The diffuser 
parts are lined with rubber to Flygt’s own 
specification and the impeller is made of tough- 
ened cast iron. The motor comprises a specially 
designed stator and rotor assembly supplied by 
Hagglund and Sons Limited of Ornskéldsvik. 

Checking the pump for wear is extremely 
simple. Wear of the impeller and diffuser is self- 
evident from the performance. Two pairs of 
removable plugs are provided, communicating 
with the oil chamber and the motor chamber, 
for checking the seals. Flygt have found by 
experience that a contractor generally prefers to 
leave the pump in its working position for as long 
as possible, rather than indulge in service inspec- 
tion at recommended intervals. 


Administrative Efficiency 

The Flygt organization have sold between 
10,000 and 15,000 contractors’ pumps since they 
started. They treat the steady expansion they 
are enjoying as an exacting science demanding 
close co-relation between the production, sales 
and service organizations. The most remark- 
able feature is that a staff total of about 400 in 
the three companies is not much larger than it 
was in 1947, though the total annual business 
turnover has risen from £200,000 sterling to 
around £3 million—a situation for which the 
contractors’ pumps are largely responsible. 

On the production side the expansion has 





Fig.6 The simple matter of attention at site. 
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Fig. 7 Cutaway of Bibo 3. 


been achieved in four ways: 

(1) By a critical study of, and if necessary 
changes to, the items sub-supplied. 

(2) By a switch from sand casting to chill 
casting methods and foundry mechanization. 

(3) By replacing turret lathes with fully auto- 
matic special purpose machine tools. 

(4) By erecting new buildings to expedite internal 
transportation and stockholding. 

On the sales side, Flygt International’s methods 
are an object lesson to any company wishing to 
build up exports. Their sales executives are 
trained and kept up to date in collaboration with 
the Swedish Export Association. 

The closest possible contact is maintained 
with their agents and Flygt’s top executives are 
prepared to visit any part of the world at short 
notice when any problem arises. They have 
proved that the advantage of personal contact 
more than outweighs the trouble and expense. 

When a foreign market reaches a certain size 
they decide to establish a selling subsidiary, 
since concentration on Flygt products engenders 
better sales activity and leads to further expan- 
sion. The French company, for example, 
trebled its turnover during 1960. Other sub- 
sidiaries exist in Germany, Holland, USA and 
Canada and more are on the way. The German 
company also manufactures contractors’ pumps. 
Descriptive literature in the customer’s own 
language, spare parts and servicing arrangements 
are all aspects that Flygt treat very seriously. 

Though the Flygt pump is mechanically so 
simple, its inception and development must 
always be considered in relation to the high 
proportion of engineering talent and past record 
of technical achievement that Sweden possesses. 
Technical skill often runs in families, the Sten- 
bergs, for example; and Sixten Englesson’s 
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father was the man responsible for the invention 
of the Kamewa variable pitch ship’s propeller. 
Inborn engineering talent is matched by a high 
standard of technical education. Engineering 
degrees are awarded on a strictly competitive 
basis and the qualified engineer has a high 
professional status exemplified by the title 
** Ingenjor ’’ in front of his name. 

Flygt’s operations in the UK are of particular 
significance, as it was the first country outside 
Scandinavia where they began to export. The 
Bibo 3 in Britain also provides an example of a 
foreign product available in modified form to 
meet a purely local requirement. Flygt’s break- 
through over here started in 1952 by supplying 
B-80’s to the National Coal Board for mine 
drainage, for which its ability to run for months 
without attention was specially favoured. Now 
the Bibo 3 is offered either in standard form or 
modified to meet the flameproof requirements 
of the Ministry of Fuel and Power. The design 
modifications were engineered by Flygt’s British 
agent, Industrial Pumps Limited, in collaboration 
with the Ministry. 

Though Flygt were alone in the field of sub- 
mersible contractors’ pumps until about three 
years ago, they now face competition from many 
parts of the world. Research into improving 
their products is surrounded by an air of secrecy, 
for their success depends on keeping one step 
ahead of competition. 

A derivative of the contractors pump is the 
sewage pump which started with spectacular 
success in Scandinavia in 1956 and which is now 
spreading into other countries under the aegis 
of Flygt International. Flygt’s policy is to 
sell the function of pumping—a policy which 
has carried them a long way since 1947 and 
which will doubtless continue to do so. 
Industrial Pumps Limited, 20 Bentinck Road, 
Hyson Green, Nottingham. 
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The first proton beam accelerated to the design 
energy of 15 million electron volts was obtained 


last month from the linear accelerator which ° 


forms the first stage of Nimrod. 
Nimrod is the code name for the 7,000 MeV 
ton synchrotron now under construction at 
the Rutherford High Energy Laboratory of the 
National Institute for Research in Nuclear 
Science, Harwell. Commissioning of the injector 
began in July this year. 

The linear accelerator consists of a cylindrical 
copper cavity approximately 44 ft long and 54 ft 
in diameter, with 48 tubular electrodes known as 
drift tubes spaced along its axis, the whole being 
enclosed in a vacuum envelope. 

About | megawatt of radio-frequency power 
is supplied to the cavity at its resonant frequency 
of 115 Mc/s to set up the required accelerating 
fields across the gaps between the drift tubes. 
These tubes are necessary to screen the protons 
from the field when its direction reverses every 
alternate half cycle. They also contain focusing 
magnets which constrain the protons to form a 
proper beam close to the machine axis. The 
drift tubes increase in length along the tank to 
correspond with the increase in proton velocity. 

Protons enter the linear accelerator with an 
initial velocity of 600 kV from a pre-injection 
stage, using the latest type of SAMES 650 kV, 
high-stability electrostatic generator. Three 


Successful Operation of Nimrod Injector 


A 650 kV SAMES gen- 
erator (left), together 
with a storage capacitor 
(centre) and a high-volt- 
age cubicle (right), supply 
the power for the pulsed 
proton source. 


similar SAMES generators, each of 125 kV rating, 
are used to power the focusing units. 

Pulsed 15 MeV beams will be delivered by the 
injector to the synchrotron at rates up to two 
per second and at pulse lengths up to two milli- 
seconds. Within the synchrotron, they will be 
constrained to a circular path by a suitably vary- 
ing magnetic field. In this way, the particles will 





make many revolutions, receiving a small 
acceleration at a particular point in the orbit 
until the output energy of 7,000 MeV is reached. 
The protons will then be directed to targets 
for experiments in high energy nuclear physics. 

Construction work on Nimrod, which began 
in August, 1957, is expected to be completed 
sometime next year. 





Australian Research on Chromium-Base Alloys 


Development work on chromium-base alloys for 
turbine applications above 1,000° C has been in 
progress at the Aeronautical Research Labora- 
tories, Melbourne, for some time. Progress 
during the past year, which has now been 
published in the annual review of the Labora- 
tory, appears to have been good. 

Closer attention has been paid to high-strength 
chromium alloys containing metals other than 
tungsten as the principal addition, e.g.,molyb- 
denum and tantalum. This change has given a 
desirable reduction in the density of the alloys 
and at the same time resulted in some of the 
strongest hot-workable compositions yet pro- 
duced in the project. They are said to compare 
more than favourably with the best nickel-base 
alloys available. 

Unlike the chromium tungsten compositions, 
most of these newer alloys depend strongly on 
precipitation hardening for their high-tempera- 
ture strength. This has necessitated additional 
phase-diagram studies, and an accurate deter- 
mination of the solid solubility of tantalum in 
chromium is now nearing completion. 

Trial melts with sprayed alumina mould 


liners (prepared by the Weapons Research 
Establishment) have shown some refinement of 
the coarse ingot structure of high-strength 
alloys, but have not eliminated sporadic ingot 
cracking. Further work will be carried out with 
thicker alumina coatings. 

One useful development in hot working was 
the successful extrusion of a high-strength alloy 
in a section having one dimension larger than 
the diameter of the starting ingot. It was also 
confirmed that press forging was much facilitated 
by the use of heated platens. Certain of the 
alloys have shown a susceptibility to grinding 
cracks, and the separate effects of the numerous 
grinding variables are being systematically 
investigated. The results are evaluated by 
microscopic examination and X-ray deter- 
mination of the surface stresses. 

With certain alloys it has been found that the 
compression creep test gives results which are 
not concordant with tensile creep results. This 
limits its value for preliminary “ sorting’? and 
two of ARL’s three compression machines have 
therefore been converted to tensile loading. 
The main feature of the conversion is the 


simplicity of the loading arrangement, making 
it potentially useful at very high temperatures. 

Oxidation studies have continued and have 
now been supplemented by simulation tests in 
a turbine combustor rig at temperatures in the 
region of 1,040°C. The rig conditions closely 
parallel those occurring in an engine gas stream, 
and the results obtained to date on chromium 
alloys with respect to scale adhesion and nitrogen 
pick-up are very satisfactory. It appears that 
scaling results obtained in still air may give a 
conservative picture of the capabilities of 
chromium alloys in a fast gas stream. 

Notable progress has been made in improving 
the ductility of high-strength alloys, one of which 
has been produced in a form which gives 25 per 
cent tensile elongation at room temperature, and 
ductility in slow bending down to —120°C. 
The low temperature result is actually better 
than can be obtained with pure chromium, and 
is due mainly to the effect of scavenging additions. 
However, prolonged heating in air at tempera- 
tures above 1,000° C causes a rise in the ductile- 
to-brittle transition to 430° C, and this problem 
of service embrittlement remain; to be solved. 





Microscopic Examination by Ultra-Violet Light 


Direct observation of fundamental, microscopic 
Processes in living cells has been the aim of 
biologists for many years. This has now been 
brought a step nearer by the development of an 
ultra-violet-sensitive vidicon television camera 
tube. Experiments in ultra-violet microscopy 
have recently been carried out by Dr. R. Barer, 
of the Department of Human Anatomy, Oxford 
University, using an EMI Electronics Limited 
closed-circuit camera fitted with the new tube. 
These experiments were described in a paper 
read by Mr. J. Wardley of EMI Research 
Laboratories at a Symposium on Photoelectronic 
Image Devices as Aids to Scientific Observation, 
held at Imperial College on 6 September. 
Normally, the method of using an ultra-violet 
Microscope—which can observe vital details not 
visible to the human eye—is to take a large 
number of photographs at various settings of the 


’ 


controls, in order to ensure that some pictures 
will be in focus. However, this technique has 
two distinct disadvantages: first, high intensity 
ultra-violet radiation quickly kills the living 
cells and, second, it takes an appreciable time 
to develop and print the photographs, so that 
those taken at critical moments may be so much 
out of focus as to be completely unusable. 

The new EMI ultra-violet tube is so sensitive 
that the amount of radiation can be reduced to a 
level which does not kill the cells so quickly. 
Furthermore, the observation is immediate and 
continuous, so that specimens can be examined 
for interesting features in breadth, width and 
depth by moving the specimen stage and by 
focusing the microscope through the depth of 
the specimen as easily as in ordinary light 
microscopy. Using the EMI television camera, 
a large number of specimens were thus inspected 


in one hour—an exercise which would otherwise 
have taken several months. 

During the experiments, a variety of living cell 
preparations were examined, including free 
swimming chromosomes and live sperms of mice, 
frogs and other small creatures, swimming 
through the field of view. Good pictures on the 
television screen showed the differentiation of 
various cell features due to absorption of the 
ultra-violet by nucleic acid and protein molecules. 

EMI’s new ultra-violet tube is said to have a 
higher sensitivity than any other similar device 
currently available. It also has higher gamma 
—giving greater contrast—and short lag. It is 
hoped eventually to be able to observe actual 
cell division with the aid of this new tube. 

The tube is still in an experimental stage and 
will not be commercially available in the im- 
mediate future. 
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Use has been found for the 
silicon solar cell in connection 
with industrial radiation pyro- 
metry. It improves the sensi- 
tivity, the response-time and 
the accuracy. 


ances solar cells were orginally developed to 
convert sunlight directly into electricity. 
They are simple, robust devices which will stand 
a considerable amount of heat without being 
damaged. They are, of course, used in satellites 
and space vehicles to provide electricity to 
energize the radio transmitter and other elec- 
tronic equipment. A small team in the research 
laboratories of Land Pyrometers Limited at 
Sheffield, has been investigating methods of 
applying the solar cell to temperature measure- 
ment. 


Advantages of Silicon Cell 


Measuring the surface temperature of a red 
hot body in the open is much more difficult than 
measuring the temperature in a furnace, where a 
simple thermocouple connected to a recorder is 
all that is needed. A thermocouple placed 
on a red hot surface does not reach the surface 
temperature, because it loses heat rapidly to 
the cold surroundings. Therefore, some form 
of radiation pyrometer must be used. 

If all surfaces were perfectly black, any type 
of radiation pyrometer could be used with equal 
accuracy to measure the surface temperature. 
But, in general, surfaces radiate appreciably less 
heat and light than an ideal black surface, so 
that a radiation pyrometer always indicates a 
value lower than the true temperature of the 
surface. The error which arises in this way is 
known as the “‘ emissivity error.” 

One way of reducing the error of measurement 
is to measure only radiation of short wavelengths 
instead of the total radiation, because the error 
is nearly proportional to the wavelength of the 
radiation measured. An optical pyrometer, 
which measures red light (0-65 micron) gives an 
error less than a third of that of a “total” 
radiation pyrometer with a glass lens, which 
measures infra-red radiation of wavelengths 
chiefly around 2 micron. 

The superiority of the optical pyrometer over 
the total radiation pyrometer is well known, but 
the optical pyrometer needs a human operator 
and does not give a record on a chart. Also, 
unless the operator is skilled, he may make mis- 
takes in using the pyrometer. The feature of 
the silicon cell is that it gives a continuous 
record without the need for an operator, but it 
measures only short wavelength radiation. It 
therefore combines the accuracy of the optical 
pyrometer with the convenience of a total radia- 
tion pyrometer. 

The wavelengths of the radiation measured 
with a silicon cell are a little longer than for an 
optical pyrometer—around 0-9 micron—but the 
elimination of the human error in measurement 
just about balances the small loss in precision 
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Solar Cells Improve Pyrometer Precision 


from this difference. The silicon cell yields a 
pyrometer more than twice as accurate as the 
total radiation pyrometer. 

An additional advantage for many applications 
is that the silicon cell responds to changes in 
temperature of the hot surface in less than a 
thousandth of a second. This is a considerable 
benefit in some induction hardening operations 
in following changes in temperature in rolling 
mills, in flame hardening and other rapidly 
changing or transient temperature conditions. 

The lower temperature limit of a pyrometer 
using a silicon cell is between 450° and 700° C, 
according to the size of the hot object available 
and the distance that the pyrometer must be 
placed from it. At temperatures below about 
700° C care must be taken not to illuminate the 





Fig. 1 A small radiation pyrometer incorporating 
a silicon solar cell. 


hot body too brightly, as reflected light may 
effect the pyrometer reading. 

At temperatures above about 700°C the 
silicon cell has been found to give a larger output 
than a total radiation pyrometer of the normal 
kind which uses a thermopile to measure the 
radiation. At 1,100°C it gives ten times as 
great an output and at 2,000° C it gives 100 times 
as much. This opens up the possibility of 
measuring smaller objects than had been possible, 
and of designing very small pyrometers. A small 
pyrometer is shown in Fig. 1. 


Development of the Pyrometer 


A silicon solar cell is a crystal of silicon of a 
convenient size, which might be } in square and 
0:020in thick. The silicon has traces of im- 
purities added, so that the main part of the 
crystal is p-type silicon; a layer of n-type 
silicon is formed on one surface, as shown in 
Fig. 2. Alternatively a layer of p-type silicon 
may be formed on an n-type crystal. In either 
type of construction a diode is formed with the 
p-n junction close to one surface, which then 
becomes light-sensitive. The back surface is 
metallized to form one contact and the other 
contact is a metallized strip laid on the light- 
sensitive surface. When the two contacts are 
connected through a measuring circuit and the 
cell is illuminated a current flows, which increases 
the intensity of illumination. This type of 


device is called a photovoltaic cell, because no 
external voltage source is needed; the voltage to 
drive the current is created in the cell by the 
action of the incident radiation. 








If a lens is provided to focus on the cell the 
radiation from the hot surface which we wish to 
measure, then we have the essential elements of a 
pyrometer. As the temperature of the surface 
increases it emits more radiation which results in 
an increased deflection of the measuring instry- 
ment connected to the cell. 

Unfortunately if a batch of a dozen ordinary 
solar cells were used to make up a dozen 
pyrometers they would all be more or less 
different in their characteristics. One might 
give an output nearly twice as great as another, 
and if they were adjusted to give the same 
reading at one temperature, they might well be 
10°C different at another temperature. Also, 
if this simple pyrometer were allowed to get 
hot while in use, the indicated temperature 
would change as the temperature of the pyro- 
meter changed. 

One part of the research programme has been 
concerned with the selection of suitable cells of 
consistent sensitivity, and the adaptation by the 
manufacturers (Ferranti Limited) of _ their 
methods of manufacture to suit the needs of this 
particular application. Whereas the usual 
applications of solar cells are under conditions 
of intense illumination by sunlight, this applica- 
tion is to conditions of low illumination. Some 
cells show large departures from linear response 
at low intensities of illumination. Consequently 
it has been necessary to examine the variations 
of linearity of output as well as of sensitivity, 
and to set up methods of selection so that 
consistent results can be obtained. 


Temperature Compensation 


The output of a radiation pyrometer must be 
independent of the temperature of the pyrometer 
itself. Most detectors of radiation vary in 
sensitivity with temperature. A_ thermopile 
becomes rather less sensitive as its temperature 
increases. The current generated by a silicon 
cell increases with temperature, and means must 
be provided in the pyrometer to compensate for 
this change. The method adopted is to pass the 
current from the cell through a resistance net- 
work which includes a thermistor. As _ the 
temperature of the pyrometer rises, the current 
generated increases, but the resistance through 
which it passes decreases, so that the potential 
difference across the resistance can be made 
independent of the temperature of the pyrometer. 

A pyrometer using a silicon solar cell is 
illustrated in Fig. 3. An image of the hot surface 
is formed by the lens on a small aperture which 
defines the field of view of the pyrometer. The 
silicon cell is not placed immediately behind the 
aperture, because provision must be made to 
observe the image of the hot object. A glass 
prism is therefore placed behind the aperture 
with its front face at an angle of 45° to the 
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Fig. 2 Construction of silicon solar cell. 
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Fig. 3 (left) Pyrometer 
incorporating a. silicon 
cell, with provision for 
sighting on the target. 
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Fig. 4 (right) Modifi- 
cation of potentiometer 
circuit to increase the 
range of temperature and 
make_ the scale more 
nearly linear. 








optical axis of the pyrometer. The greater part 
of the radiation passes through the prism to the 
cell, but a proportion is reflected in the inclined 
face of the prism and can be observed through 
a second identical prism after total internal 
reflection at the second inclined face. The 
thermistor and resistance bobbins are located 
close to the cell to provide temperature com- 
pensation. Variations in sensitivity between 
cells can be allowed for because a calibrating 
aperture is provided which can be adjusted to 
vary the solid angle of radiation incident on 
the cell. 

The emf generated by the pyrometer increases 
rapidly with temperature, the output doubling 
about every 100°C. Consequently the scale is 
very open near the top, but closes up rapidly 
as it nears the bottom. This can be an 
advantage if the range of temperatures to be 
measured is only small. But the range of tem- 
perature which can be covered by a scale is not 
much more than 300°C, and this can be a 
serious disadvantage. 

A simple modification to the usual circuit of 
the potentiometric recorder has been devised to 
overcome this difficulty. A second slide wire is 
mounted on the same spindle as the measuring 
slide wire, and acts as a potential divider in 
conjunction with a fixed resistance as shown in 
Fig. 4. The potential divider changes the pro- 
portion of the pyrometer emf applied to the 
measuring circuit, as the potentiometer moves 
across the scale. At the bottom of the scale the 
whole emf is applied, but at the top of the scale 
only, say, a fifth of it is measured. By this 
simple modification an extra two hundred 
degrees can be accommodated on the scale, and 
the temperature markings are made much more 
uniform. A range from, say, 700° C to 1,200° C 
can be displayed on a single scale, and this is 
adequate for most purposes. 


Applications 


The new pyrometer has been in use for some 
months in a large steel rolling mill, measuring 
the temperature of steel strip and of rolled 
blooms in the cogging mill. The results show 
that it is superior in speed and accuracy to the 
total radiation pyrometers previously used and 
it has been stated that the new pyrometer will be 
specified for all future installations. A water 
spray is often used in rolling mills to loosen the 
scale and the presence of spray, steam and water 
vapour in the optical path of a radiation pyro- 
meter can lead to serious errors in temperature 
Measurement. The silicon cell pyrometer has 
been found to be at least three times less affected 
by spray and steam than the conventional 
radiation pyrometers. 

Another successful application is to forging, 
and the robust nature of the photocell allows the 
Pyrometer to be mounted directly on the forging 
press. The advantages are the same as in 
rolling. Of course, in both cases, the pyrometer 
will only read correctly when sighted on an area 
free from scale. 





It is sometimes difficult to measure the tem- 
perature of the workpiece during induction 
heating because the gap between the coil may be 
less than a quarter of an inch wide. The sen- 
sitivity of the silicon cell has been found to be 
a great advantage in such cases, allowing the 
radiation to be collected from a narrow band 
of hot surface visible between the coils. 

In special cases, where access to the workpiece 
is very much restricted, it is possible to use a 
“light pipe” instead of a lens to guide the 
radiation to the photocell. A “light pipe” is 
a polished rod of glass or transparent silica. 
The radiation which enters one end is reflected 
at the internal curved surfaces of the pipe by 
total internal reflection and can escape only from 
the other end. A pyrometer with a silica light 
pipe is shown in Fig. 5. This was used to 
measure the temperature of a large roll which 
was being heated by induction and quenched by 
a water spray. Drops of water forming on the 
end of the light pipe were found to have no 
measurable effect on the reading. 

The great sensitivity of the silicon cell allows 
very small pyrometers to be made. These small 
units can be put in water-cooled probes to 
measure temperatures of surfaces inside furnaces 
which could not be-seen from outside the furnace. 
The roof temperature of a steel-melting furnace 
has been measured by inserting a water-cooled 
probe through the roof. Another water-cooled 
unit of the same type has been used to record 
temperatures of molten glass in inaccessible 
places in a furnace. 


Other Solid-State Detectors 


The silicon cell is uniquely suited to radiation 
pyrometry because it will withstand quite high 
ambient temperatures (up to about 150° C). 
Consequently it rarely needs water cooling. It 
also operates in the most favourable part of the 
infra-red spectrum for most metal-working 
operations, which generally occur in the range 
700° to 1,200° C. But for certain special applica- 
tions other photovoltaic devices are better. 

For high temperatures it is possible to use a 
cell which is sensitive to visible light instead of 
to the near infra-red part of the spectrum. 
The advantage gained is that even greater 
freedom is obtained from emissivity errors. 
The best cell for such measurements is the 
selenium “ barrier-layer’’ cell, familiar to all 
photographers from its use in exposure meters. 
The use of such cells for temperature measure- 
ment has been known for some years, but better 
cells are now available and new applications are 
being found for pyrometers incorporating 
selenium cells, particularly in the measurement 
of liquid metal temperatures in the region of 
1,500° C. 

The British Cast Iron Research Association 
recently published a favourable report after 
testing a pyrometer of this kind developed by the 
Land Pyrometers research team. The pyrometer 
was sighted on the liquid cast iron emerging 
from a cupola. Various kinds of radiation 
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pyrometers have been tried over the years for 
this particular measurement, but with indifferent 
success. Ripples in the stream and small patches 
of oxide or slag produce variations in the effective 
value of the emissivity of the liquid metal surface. 
These variations can cause errors of + 40°C 
when a total radiation pyrometer is being used. 
By measuring the visible light emitted instead of 
the total radiation the effect of the surface 
variations is kept within + 15° C, which is quite 
acceptable for routine control of the operation. 
An equally favourable report has recently been 
received from the Gray Iron Research Institute 
in the United States, and there seems to be no 
doubt that this pyrometer will have a wide 
measure of success in industry. 

Another solid state detector, which is being 

applied to temperature measurement by the 
Land research team, is the indium antimonide 
photoelectromagnetic cell. This cell responds 
to much longer wavelengths in the infra-red than 
the silicon cell, and it can therefore be used to 
measure lower temperatures: It is particularly 
useful when great speed is needed. 
_ An interesting application of this cell, which 
is now being developed, is the measurement of 
the surface temperature of glass at very high 
speed. By using a filter of lead selenide in 
conjunction with an indium antimonide cell, 
a pyrometer is produced which is sensitive only 
in the range of wavelengths between 4 and 7 
micron. In this region glass is opaque, and the 
pyrometer can therefore be used to measure 
glass surface temperature. By using suitable 
recording apparatus, measurements have been 
made in a tenth of a second, and even faster 
records are now being planned. Such fast 
measurements are essential in many glass-making 
processes which are carried out at high speed. 





' Fig. 5 Pyrometer with a silica light-pipe. 





















Tape and Phone 


ae recorders continue to be very popular 
items, though the first novelty has by now 
worn off. People are beginning to be more 
demanding of the performance, and both size 
and weight are coming down. A newcomer in 
the field is the Sound Riviera made by Tape 
Recorders Limited, 784-788 High Road, Totten- 
ham, London NI7. 

Comparatively low in cost, the Sound Riviera 
offers 3 hours recording and playback time with 
an output of 3 watts from the elliptical speaker. 
The frequency coverage is claimed to be from 
40 c/s to 10,000 c/s. Facilities are included for 
monitoring from headphones and the recorder 
can be used with external high quality amplifiers 
and extension speaker. Inputs are provided 
for microphone, record player and telephone 
pickup. There is a magic eye for tuning. The 
overall size is 134 in by 114 in by 64 in, which is 
largely made possible by the use of printed 
circuitry—a feature which is also claimed to give 





(Above) Printed circuits keep down the size and 
weight of the Sound Riviera recorder and are 
claimed to give improved reliability. 


(Right) The Delcon is a hand instrument which 
will scramble speech over a Post Office telephone 
line. 


(Below) Four speeds are available on the Super 
Ten gramophone. 





great reliability. There is provision for storing 
the crystal microphone and the recording leads 
in a chamber with a sliding door. 

The Super Ten is a portable four-speed 
gramophone designed as an accessory to tape 
recorders, radio sets and other amplifying 
systems. The synchronous motor drives a 
heavy turntable and the high impedance crystal 
cartridge pickup is said to give hi-fi quality 
output. A lead is supplied for direct connection 
to the tape recorder, radio or amplifier and a 
three-core mains lead is also included. By 
removing four screws the whole motor board 
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complete with pickup can be lifted out of the 
carrying case and fitted into a cabinet. 

To enable the user of a tape recorder to super- 
impose his own voice, other voices, musical 
instruments, or noise effects on to any recording 
being made from a gramophone, radio set or 
sound output of a television set, Electronic 
Ades (London) Limited, 6 Alpha Road, Tedding- 
ton, Middlesex, have produced the Tape Mixing 
Ade. This is a small control instrument housed 
in a white plastic box measuring 4in by 34 in 
by 14in with three control switches and the 
necessary sockets for connecting up. Recording 
levels can be controlled and low level soft music 
backgrounds can be provided to actual instru- 
mentation and vocal sounds. The Ade can also 
be used to feed the output of the recorder to an 
auxiliary speaker, by changing over a switch. 

There are occasions when it is desirable for a 
telephone conversation to be private, a condition 
that cannot normally be obtained, pa-ticula ly on 
a party line. ‘“‘ Scrambled” speech is used com- 
mercially following war-time practices to prevent 
high level eavesdropping and the system is now 
generally available. The Westrex Company 
Limited, 152 Coles Green Road, London NW2, 
have recently put on the British market the 
Delcon battery operated instrument which is held 
directly against the ordinary Post Office handset 
and will scramble all conversation put into it. 
Unscrambling is performed by a similar instru- 
ment at the receiving end. 

The Delcon units are transistorized and supplied 


in matched pairs so that each customer has his 
own private set which cannot be understood by 
any other purchaser of similar equipment. The 
weight is only 240z, so that it can easily be 
carried in a brief case for use when away from 
the office. Three types are made—push button 
operation, fully automatic operation and for 
mobile radio telephone equipment. 
“Scramble ’’ has such significant culinary 
connections that mention of the new telephone 
service instituted in Birmingham follows natur- 
ally. In that city you can now ring ASK 8071 
to be given a menu for your midday meal. 
Menus are prepared by the British Farm Produce 
Council, a body set up under the Ministry of 
Agriculture and Fisheries to promote the 
consumption of British produced food—and 
also to let farmers and growers know what 
shoppers think about their products. Menus 
are changed every day and will be adapted to 
season and availability of supplies. Birmingham 
was chosen as the venue for trying out the service 
as sufficient equipment was available to handle 
the calls expected. If the idea proves popular 
it will be extended to other places, including 
London, Liverpool, Manchester, and Glasgow. 
On the first day the service was in operation 
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